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CHE FLEETS IN THE LEVANT. 


OF the fleets now watching the course 
of events in the Eastern Mediterranean 
the British fleet, which practically com- 
prises all the ships belonging to the 
station, is by far the most powerful. It 
consists of ten first class battleships : two 
of the Roval Sovereign class, the Ramillies 
Sir Michael Culme-Seymour’s flagship) 
and the turret ship Hood; the extremely 
powerf al trio the Trafalgar (Rear Admiral 
Domvile’s flagship), the Nile, and the 
Barfleur; and the five‘‘ Admirals,” the 
Anson, Howe, Camperdown, Rodney, and 
Collingwood, a much decried group, but, 
a: .t has been said, ‘‘of vessels thut can 
steam fast and hit hard it is easy to be 
hypercritical.” For present purposes 
these would seem to suffice, the more 
so that within the next six or eight weeks 
the smallest of our battleships in the 
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Mediterranean—the Collingwood and 
the Trafalgar, which has been on the 
station for upward of six years, and 
needs overhauling at a home dockyard 
—are to be replaced by two sisterships of 
the Royal Sovereign, the Royal Oak and 
the Revenge. Our cruisers in the Levant 
are the Hawke, a first class cruiser of the 
very successful Royal Arthur and Edgar 
type, the second class cruisers Sybille and 
Cambrian (to which are to be added 
within the next fortnight the Astrma 
and the Forte) and the twelve year old 
Arethusa, the Barham, a third class 
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cruiser of good repute as to her fitness 
for the duties assigned to her, the modern 
first class torpedo gunboat Dryad and the 
torpedo boat destroyer Ardent. The 
Dryad, it is stated, will probably be the 
vessel to be sent up the Dardanelles to 
Constantinople should the Sultan grant 
the Powers leave to have a second 
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“ guardship ” in the Golden Horn, There we have | 


| 


already the stnall 460 ton special service vessel linogene, 
Besides these has to be added the torpedo depot ship 
Vulean. The British Mediterranean fleet has been in 
the Levant, now at Lemnos, then at Salonika, then 
again at Lemnos, ever since September. 

Next in importance and force to the British fleet is 
the Italian squadron, which arrived at Smyrna on the 
2th of November. It comprises the two modern first 
vlass battleships Re Umberto (flying the flag of the 
commander-in-chief, Vice-Admiral Accini) and Andrea 
Doria, the Stromboli, a second class cruiser, the Et- 
ruria, a third class cruiser, and the dispatch boat 
Archimede, 
powerful reinforcement has been got ready at Naples, 


and is now lying there coaled and prepared to put to} 


sea, This comprises the battleships Lepanto, Fran- 
cesco Morisini, and Rugyiero di Lauria, 
Kiba and the torpedo gunboats Calatatimi 
wore, with, in addition, five torpedo boats. 

The French squadron of five vessels arrived in the 
Pireus on November 17 and has since proceeded to 
Smyrna. 
armored cruisers Vanban and Amiral Charner, the tor- 
pedo cruiser FPaucon and the siwnall third class pro- 
tected cruiser Linois. Toe Linois has been detached 
to the Syrian coast (whither the British cruiser Are- 
thusa has also gone), and her place in Rear Admiral 
de Maigret’s squadron, it is stated, is to be taken by 
the torpedo gunboat Pidche, which has received sail- 
ing orders to that effect. The French squadron is that 
usually sent during the winter months to cruise in the 
Levant as a division of the French Mediterranean fleet 
in commission; it has only gone there this year a 
month earlier than usual. At Constantinople the 
French have for guardship already the dispatch vessel 
Lévrier. 

The Austro-Hungarian squadron is under the com- 
mand of Rear Admiral Seemann von Trevenwart and 
left Pola for the Levant on November 20. It is the 
regalarly constituted Austro-Hungarian winter squad- 
ron and comprises the central battery armor clad 
Tegethoff ; the Kaiserin Elisabeth, a new second class 
cruiser; the third class composite cruiser Donau, and 
the Meteor and Sebenico torpedo gunboats. The 
Taurus, a special service vessel, is already at Constan- 
tinople as the Austrian guardship there. 

The Russian Mediterranean squadron left Cronstadt 
a week ago and is now in English waters while repairs 
are being executed to one of the vessels. As at present 
constituted, it comprises the big first class armored 
eruiser Rurik, flying the flag of Rear Admiral Colo- 
geras;: the Dimitri Donskoi, a second class armored 
cruiser, and the Grosiastehy, a modern deck-plated 
gunboat. The Rurik and Dimitri Donskoi are for the 
moment at Portsmouth; the Grosiastchy at Gravesend 
refitting after her rough-weather passage across the 
North Sea. It should be borne in mind that within 
the last few days the first squadron of the Russian 
Black Sea fleet, comprising the powerful battleships 
Catherine UL, Tchesme, Sinope, Twelve Apostles and 
George Pobyednosetz, with cruisers and small craft, 
after being put out of commission for the winter, have 
been, it is stated, recommissioned and ordered to hold 
themselves in readiness for service. 

Germany has in Turkish waters already the training 
ship Moltke and the dispatch boat Lorelei, and to sup- 
plement these a battleship. the name of which has not 
vet been announced, is to leave Kiel shortly for the 
Levant. 

The United States cruiser San Franeiseo, which for 
some time past has been lying at Marseilles, left there 
on November 16 for the Levant, where it is stated that 
Rear Admiral Selfridge will be joined from across the 
Atlantic by the cruiser Minneapolis. The Marblehead 
also may be added to the flag:.—Daily Graphic, Lon- 
don, 


SMALL 


SPANISH GUNBOATS. 


THE Spanish government is making all possible 
haste to surround the island of Cuba with a cordon of 
armed boats, in the hope of preventing the landing of 
arms and men in aid of the rebels. The government is 
s0 pressed for money that only the smaller and cheaper 
class of boats can be furnished; but these, it is be- 
lieved, will be sufficient to alarm and drive off the fili- 
busters One of our engravings shows the gunboat 
Vasco Nuiez de Balboa, 300 tons, carrying a rapid 
firing machine gun. The other engraving shows a 
couple of gun launches of 40 tons burden each, speed 
11 miles per hour, each carrying a small gun. These 
boats have been hastily built in Kugland. Our illus- 
trations are from La Llustracion Espanola. 


[From a CuBAN CORRESPONDENT. } 
THE WAR IN CUBA, 


THE KSTIMATED FINANCIAL POSITLON OF THE ISLAND 
OF CUBA FOR JUNK, 1806, 


WE are now going to outline, with bare figures of | 
undoubted veracity, the miserable financial position | 
into which the once * Pearl of the Antilles” 
thrown by the end of June, 1896, 

In 1868, when the first big war for independence be- 
gan, Cuba possessed an immense wealth in sugar, to- 
bacco, lumber, wax, ete., that were shipped through- 
out the world, and obtained such high prices that 
money was as abundant there as sand is on the shores, 
The total production amounted to $250,000,000 per 
year. 

The war, like an appalling flood, destroyed, from | 
1868 to 1878, property. commerce and industry to the 
extent of over $3,000,000,000, including $850,000,000 
spent by the Spanish government in war expenses. 

This latter sum was partially obtained through war 
taxes and partially through public loans, of which 
$170,000,000 (still floating) recognized a yearly interest 
of 6 percent. This interest, amounting to $10,200,000 
yearly, was being collected up to Mareh last out of 
the Havana Custom House rents, and at the rate of 
$33,383.33 per day, by the Banco Hispano Colonial. 
whieh institution is principally owned by the Spanish 
ministers and officials. 

As already said, in 1868 the total production of Cuba 
amounted to $250,000.00). 
amounted in 1893, before the present war: 


| 
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TOTAL PRODUCTION OF CUBA IN 1893. 
Sugar, 800,000 tons, at 4 riales (say 


50c.) per each 25 Ib......... $32,000,000 
Tobacco and other products........ 18,000,000 
epee ee $50,000,000 


Let us now see the 
TOTAL EXPENSES IN 1893. 
Ordinary Budget 


Officials of all sorts ....... ee eeess +» $26,000,000 

Municipal ¢ maps sé oven aepede 10,000, 000 

lmports .. Ssereseweuewweus sss 40,000, 000 

War Budget : : 

100.000 soldiers of all grades and 40 

ships of all sorts. 72,000,000 

6 per cent, interest on a $170, 000, 000. 10,200,000 

OT a eee $158, 200,000 

RESULT. 

Amount of total expenses.......... $158, 200,000 

Amount of total production ... 50,000,000 

Difference against Cuba............ $108, 200,000 


These imposing figures show that the Cuban war is | 
| $72,000, 000. 


a perfect ruin for Spain, because, even taking off from 
Cuba its entire production, Spain will be short of 
$108, 200,000 by the end of June next that she must 
borrow from somewhere else. And this is so perfectly 
true that she already borrowed from France some 
months ago $15,000,000, with security of her own soil, 
and is actually negotiating for a second loan, because 
the expenses of the war, as stated above, come to 
$6,000,000 per month, and the first $15,000,000 were 
swept away in two months and a half. 

As the statements of “total production ” and “total 
expenses” have been made under the basis of no de- 
struction of crops or commerce, and it has occurred 
otherwise, we mnust now build new statements, deduct- 
ing from the original ones the probable amount of 
production destroyed by the insurgents and the harm 
done to the imports, in order to come more closely to 
the true financial position for 1896. 

We have figured the war expenses for one vear to be 
$72,000,000, and we have not figured too much, because, 
during the ten vears’ war, $850,000,000, sav $85,000,000 
per year, were spent. But we have figured so less. be- 
cause Marshal Campos is a -traight man and officials 


must be more strict with him than what they were 
with generals like Valmaseda, Concha, Castillo, Blan- 


co and others who were the commanders during the 
ast big war. Some South American papers have fig- 
ured this item as high as $93,000,000, but after having 
studied official sources and Havana papers, we con- 
sider it exaggerated. Therefore, our figures for this 
item must remain auchanged. 

This observation once made, 
itews of the “total production.” Sugar comes at the 
head, with $82,000,000, but as, unhappily for Cuba, 
a great amount of sugar cane nas been destroyed and 
many sugar estates have been ordered by the Cuban 
leaders to stop all work and not grind a single pound 
of sugar, we must deduct from this item the amount 
that. more or less, bas been destroyed, as well as that 
that will not be cropped. 

Le Journal des Fabricants de Incre stated, some six 
months ago, that Cuba would not produce over 400,000 
tons of sugar in the crop of 1895-96, and some Ameri- 
can papers have asserted that Cuba would only reach 
600,000 tons in that period. 

As our readers will understand, this is a point that 
cannot be ascertained with any certainty at all, and it 
is only by guess that we can ealeulate it, taking into 
consideration the data in our possession. Before the 
landing in Las Villas of Generals Rolof and Sanchez 
| the damage done to the crop in the Oriental district 
‘and Camaguey amounted to 120,000 tons of sugar, and 
as the destruction in Las Villas and Matanzas amounts 
to very near 180,000 tons, the probable total amount 


let us examine the 





of sugar that Cuba will be short in 1895-96 is 300 000} 


tons, thus reducing its total production to 500.000 tons, 
which, at 4 riales per arrobe, amounts to $20,000,000, 
and not $82,000,000, as in 1893-94, 

Next comes the tobaceo, tis true that the Vuelta 
Abajo district has suffered very little through the war, 
but the awful bad crop of 1894-95, that has turned out 
to be almost a failure, and the big storm that flooded 
that district a few months ago, will reduce its income 


to at least $3,000,000. As regards the ‘* Gibara,” ‘* Ma- 
gar,” “Remedios,” and “Camajuani” tobacco, the 


Cuban army has destroyed and stopped the crop en- 


| tirely, and this amounts to pretty near $1,000,000 


| difficult to make any accurate caleulation. 
istanding which, 


will be 


| 


| foreign articles into Cuba during that year. 


Therefore, the tobacco production will be reduced 


| $4,000,000. 


As regards the other Cuban productions, it is very 
Notwith- 
taking into account that the one dis- 
trict of Manzanillo produced in 1893 in the neighbor- 
| hood of $1,015,000, as per the following statement : 


Fine furniture lomber ........ » $480,000 
Granadilla wood... .. . «. -cess. 50,000 
Fustete and other hard woods =r 65,000 
NY CED cncn cn cimeniionoes camensd 15,000 
Yarey straw, for hat making......... 65,000 
ins. ic. oipidon  kepdacneaeee a 280,000 
Wax am! honey neanene 50,000 
Tortoise shell and others a. aaa 10,000 

OREN ne = ET ae . $1,015,000 


| We can well caleulate that the destruction of these 
| products thronghout the whole island amounts to 
about $38,000.000, which is a very fair calculation. 

Our readers will notice in the statement “total ex- 
penses for 1893” an item that reads: ‘“ Imports, 
$40,000,000," which item represents the importations of 
This item 


| must also be reduced to a great extent, for the follow- 


ing reasons: 

The great losses that Cuba is sustaining through the 
destruction of her crops and the low prices for her pro- 
ductions have thrown a great many families into real 
misery, and foreed the rest to live under a very eco- 
nowmieal footing. This, of course, has reduced the con- 
sumption of foreign goods toa great extent, because 


Let us see now to what it| people limit their purchases to their most immediate 


wants only. 








On the other hand, Cuban merchants have lost their 
credit abroad, no American or European merchant 
being willing to send them goods unless they pay cash 
for them, which system, though we admit is perfectly 
right, entirely curtails business, 

Thus the Cuban merchants find themselves in a 
most disastrous condition, because, on one hand, they 


|sell very little—only about 30 per cent. of what they 


usually sold before; and, on the other hand, in the 1a- 
jority of cases, they have to pay cash for what they 
import, and cannot collect right away what they for. 
merly sold to their customers on credit. 

This is the reason why almost no Cuban merchant 
can pay a draft on maturity, and asks always for an 
extension of time, and this is the reason why so many 
merchants, though they have not apparently failed, 
are apt to go to a failure, if urged by their foreivn 
creditors to pay right away. 

Under such circumstances, importations in Cuba 
will be reduced to a considerable extent during 1895- 
96, and we do not exaggerate in stating, after carefully 
considering all these facts, that such reduction will 
amount to $20,000,000, This refers exclusively to ordi 
nary consumption, because, though there will be some 
demand for victuals, ete.. for the Spanish troops, the 
increase has been taken already into account at time 
of caleulating the war expenses, and is included in the 


Having made the foregoing explanations, we are 
now ina position to strike out the final statements of 
productions and expenses, as they will probably stand 
by the end of June, 1896: 


TOTAL PRODUCTION FOR 1895-96. 
Sugar— 
Customary production. .$32,000,000 
Less destroyed and stop- 
ved . 12,000,000 
Total ‘for 1895-96. . 


Tobacco and other products— 
Customary production. . $18,000,000 
Less destroyed and 
stopped : 
Vuelta Aba- 


$20,000,000 


jo... ...... $8,000,000 
Remedios & ° 
Camajuani 1,000,000 
Other _ pro- 
ducts. ..... 7,000,000 


3,000,000 11, 000.000 





Total production for 1895-96 
TOTAL EXPENSES FOR 1895-96. 
Ordinary Budget : 


Officials of all sorts............. . .$26.000,000 
Municipal charges.. ...... .. ...... 10,000,000 
SR rae $40,000, 000 

Less reduction, as stated. 20,000,000 20,000,000 


War Budget : 
100,000 soldiers of all grades and 40 


EE EE ce acxcueue. os <eeces 72,000,000 
Cuban mortgaged debt—6 per cent. 

interest on $170,000,000 ........... 10,200,000 

Total expenses for 1895-96 . $138,200,000 


Before establishing the difference between the reve- 
nues and the expenses, shown in the two statements 
above, we must call the attention of our readers to the 
important fact that the Cuban budgets have always, 
since many vears ago, been short of an average 
amount of $5,000,000, and that, during 1895-96, owing 
to the depressing state of business and the destructive 
war that is being carried on, this difference will amount 
to $20,500,000, which is satisfactorily explained as 
follows: 

The total production of Cuba will be $31,000,000; 
and, supposing the Spanish taxes amount to 50 per 
cent. of same, Spain cannot collect any more than 
$15.500,000, and as the ordinary budget amounts tuo 
$36,000,000, the deficit will be the $20,500,000 that we 
state. 

Now that we have these data, let us form the final 
statement showing the final results: 





FINAL RESULT. 
Total amount of expenses . $138, 200,000 
Less total production.............. 31,000, 000 
Difference against Cuba ..... $107, 200,000 
Distributed as follows : 
Spanish government : 
Deficit in ordinary budget........ $20, 500.000 
War expenses.. 72,000,000 
Interest on the $17 0, 000, ORES 10,200,000 
Loss sustained veneered by 
Sov acesnved ‘ on 102,700,000 
Cuban people : 
Expenses, 
Taxes paid to govern- 
EL. in. skicenbied .- $15,500,000 
Amount of reduced im- 
Ee ee 20,000,000 
Total payments. ... $35,500,000 
Less total production... 31,000,000 


Loss sustained by Cuban people. . 4,500, 000 


Total Cuban deficit for 1895-96 $107,200 200.000 


That is to say, that by the end of June, 1896, sup- 
posing that Cuba pays over the total amount of her 
production, she will still be owing $4,500,000 to foreizu 
countries, and $102,700,000 to Spain, that will shove it 
over upon Cuba, in the same shape as she did the 
$170,000,000 mortgage loan at 6 per cent. per annum of 
the past war, and the $125,000,000 floating loan of ber 
Santo Domingo, Marrencos, and other wars, sole 
forty years ago. 

Thus, Cuba will then be owing in total : 





EIN, 6 vic cnnsen: 600% $125, 000,000 
Mortgage loan............. 170,000 000 
New mortgage joan | vhaees pemewe ie 102,700,000 

7 a Masbuiviieddivn . $397,700,000 
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Of which $272,700,000 will have to pay 6 per cent. per 
apnum, that amounts to $16,362,000 a year only for 
interest ou same, 

How is Spain going to support this disastrous finan- 
cial position 2? This is what we shall try to explain 
now. 

We have granted that she may take just one-half 
of the total production of Cuba, and she cannot, nor 
will dare, to take a cent more, because no one can pay 
por would pay more. For these reasons she has not 
yet enforced any extraordinary taxes in Cuba, nor will 
do it at all, at least while she may be able to borrow 
money from somewhere else. 

Cuba has no coin of her own, Spanish coin being the 
only legal coin there, and therefore needs paper money 
more than any other country, because, not having any 
coin of ber own, the Spanish coin flies away to Spain 
and abroad in uninterrupted currents, sometimes be- 
cause exchange on Spain is higher than the six per 
cent. premium assigned in Cuba to such coin, and 
sometimes because people, afraid of the war, sell their 
properties and take their money away. 

But as the smuggling and frauds committed every- 
where by the Spanish officials and the eternal bad 
faith of the Spanish government spoils and discredits 
any transaction in which they may have the control, 
nobody in Cuba, with rare exceptions, wishes to see 
the greenbacks again, to remind them of the heavy 
losses they sustained during the past war, at the be- 
ginning of which they paid the Spanish bank notes at 
par, and at the end were paid at 149 percent. discount, 
that is $100 gold for $249 greenbacks ! 

The issue, therefore, of any amount of bank notes 
would be followed by an immediate fall from their par 
value to 150 per cent., under which circumstances the 
Spanish government wou!d suffer a great loss. because 
for each $100 emitted they would only get $40 in gold, 
and an issue of $15,000,000 would only produce 
$6,000,000 gold, and represent $15 000,000 for the future. 

Therefore Spain has turned her anxious looks to all 


auruan Pa\e 
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Map of Part of Maryland and Delaware, Showing Location of the Queen Anne 


the pawnbrokers of the world, and, after great pains. 
France has supported her twice, but with the security 
of the Spanish soil alone. 

And yet not a moment’s reflection, not a kind word 
for the Cubans, not the slightest reform, no word of 
reason or justice, only the sword ! 

Where does Spain intend to go after these ways ? 
To certain ruin, no doubt, and to the complete de- 
struction of our poor sister Cuba, and our business 
transactions with her. 

_The reader will have easily noted. if he has atten- 
tively examined our statements. that the whole amount 
of transactions that the United States can expect from 
Cuba during 1895-96 will scarcely reach $30 000.000; 
which is, indeed, ruinous for our industry, agriculture, 
and commerce, because, if Cuba could be free and 
work for herself and contract for herself, our transac- 
tions with her would amount, within two years to 
come, to at least $150,000,000. 

_And the reasons are very obvious. The total produc- 
tion of Cuba would then probably amount to 
$100,600,000, and, as they would have to pay but very 
little taxes out of the reach of Spanish frauds, and be 
auxious to reconstruct their country, in order to place 
Cuba as the real *“ Pearl of the Antilles,” their im- 
portations would amount to $50,000,000, at the verv 
least, and we would be the ones to get all this import 
and export business of Cuba, amounting to five times 
as much as we get now! 

As long as Cuba belongs to Spain, we shall have no 
chance for her commerce, because, as Spain sells all 
her products to the European countries, these ask 
Spain to grant them the preference in the Cuban mar- 
ket, to the damage of the United States, and Spain. 
in order to save her own products, sacrifices Cuba and 
the United States. 

The last commercial treaty we had with Cuba 
proved that the foregoing assertions are perfectly 
right, because the damage done by the Spanish 
officials to the American merchants, in order to favor 





the European commerce, amounted to about $7,000,000 
in one year! 

Where is the commerce of the United States going 
to, if every European nation is daily snatching some- 
thing out of our hands? We must stady this question 
very earnestly, otherwise our commercial future is 
doubtfal. 








THE QUEEN ANNE'S RAILROAD. 


Wuat is known as the beer Anne’s Railroad is 
building across the Marvlaud-Delaware peninsula 
from Queenstown to Lewes. The first section of the 
road from Queenstown to Denton is being graded by 
W. C. Merritt, of Easton, Pa., and the eastern section 
is being surveyed by a party of engineers under the 
direction of Chief Engineer J. W. Troxel. Terminal 
facilities at Queenstown, consisting of a pier, train 
sheds and warehouses, are building, and it is expected 
that the western division of the road will be completed 
next spring and that the eastern division will be grad- 
ed during the summer months of 1896. 

The present plans of the Queen Anne’s Kailroad 
Company contemplate an ‘air line” across the pen- 
insula 60 miles in length, and between Baltimore and 
Queenstown, 30 miles, steamers will be run connecting 
with the railroad at Queenstown. From this point also 
a branch line is proposed 22 miles long, through Center- 
ville northward to Crumpton on the Chester River. 
Another branch, 33 wiles long, running southward 
from Queenstown, will pass through Easton to Cam- 
bridge, in Dorchester County. 

The project of building the Queen Anne’s Railroad 
dates back to the early part of 1894. In that year 
several Baltimore capitalists, including Robert C., 
Davidson, president of the Baltimore Trust & Guaran- 
tee Company ; Messrs. Middendorf, Oliver & Company, 
bankers; William H. Bosley and John 8. Gittings, 
bankers; Bartlett S. Johnson and others, formed a 
stock company and secured an act from the Mary- 
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s Railroad. 


|land Legislature granting a right to build a railroad 
| connecting several of the county seats and larger towns 
of the eastern shore of Maryland. It was proposed 
then to build electric railroads, and that view of the 
enterprise did not change until the spring of 1895. In 
driving through the Maryland counties to inspect 
possible routes and in conversation with the thrifty 
|farmers of the eastern shore, it was soon discovered 
that their minds were bent on a steam railroad, which 
would enable them to send their products to market 
|in Baltimore in much less time than is now possible. 
The fact also suggested itself that Baltimore now has 
no direct communication with the seashore, and the 
project grew by degrees into an undertaking of 1nuch 
greater magnitude than was at first contemplated. 

The company was reorganized last spring; capital 
was subscribed to the amount of $800,000; an enabling 
act and right of way were voted by the Delaware 
Legislature; and during the summer arrangements 
were completed to build a railroad from the Chesa- 
peake Bay to the Atlantic Ocean, with branches and 
with terminal facilities of sufficient capacity to accom- 
modate a large traffic. A construction company was 
organized July 31, of which Douglas Gordon is presi- 
dent, and contracts for constructing the pier at Queens- 
town and the western section of the railroad were 
awarded on August 20, 

The chief consideration in building this railroad is 
the short route it will establish between Washington 
or Baltimore and the seashore. When it goes into 
operation these two cities will be 135 and 90 miles re- 
spectively from the beach. Under present arrange- 
ments it is impossible for Baltimoreans to visit the 
seashore either at Cape May or Ocean City, without 
spending a night on the way or in some hotel on the 
shore; but by means of this shortened route excur- 
sions could leave Washington or Baltimore in the 
morning, could reach the shore at Rehoboth Beach 
| before 10 o’clock, and could go home in the evening. 
By a short sail of 12 miles it would be possible also to 

















visit Cape May, going and returning the same day. 
It will be seen, therefore, that the Queen Anne’s Rail- 
road has in view the same end with reference to Balti- 
more that the Camden and Atlantic Railroad or the 
West Jersey line have accomplished for Philadelphia. 
—Railroad Gazette. 








(Continued from SurPLEMENT, No. 1042, page 16653.) 
RAILWAY SIGNALING.* 


By W. McC. GraFrton, C.E., Signal Engineer, Penn- 
sylvania Lines West of Pittsburg. 


BLOCK SIGNALING. 


BLocK signaling may be considered under two heads, 
absolute block and permissive block; the latter is 
sometimes called time blocking. A block is the dis- 
tante bet ween two fixed signals on the same track and 
in the same direction ; the distance between signals, or 
length of block, as it is called, varies acecrding to the 
requirements of traffic. Out on the road, where the 
trains run fast, the blocks are long, but near the termi- 
nal stations the blocks are short, to enable the trains 
to close up and avoid delay. 

Absolute blocking does not allow two trains to oceu- 
py any part of the same track between two block sta- 
tions at the same time, and the trains are therefore 
geographically separated. 

Permissive blocking is spacing trains by time; that 
is; when one train has passed into a block, or passed a 
block signal, another train is not allowed to enter the 
same biock until a certain time limit is up; this is 
generally ten minutes after passenger trains and five 
minutes after freight trains. A combination of the 
two methods is used on some roads ; that is, the abso- 
lute block is used to protect passenger trains and the 
permissive block for freight trains. 


KINDS OF BLOCK SIGNALS. 


Block signals are operated under three systems, as 
follows : Telegraph, controlled manual, and automa- 
tic. The telegraph block system is one in which the 
operators are at liberty to pull their signals clear at 
any time, and they can leave them in a clear position 
after a train has passed. The operations are directed 
by telegraph. hen a train passes out of a block that 
operator notifies the operator in the tower in the rear 
that the block is clear. It is also the practice on some 
railroads for the operator to notify the operator in 
the tower in advance that a train has entered the 
block. This system depends entirely on the vigilance 
and accuracy of the operators to keep the trains sepa- 
rated. 

The controlled manual system is operated under 
several different devices, but all use electricity for lock- 
ing, releasing, ete. The simplest device is the electric 
slot. In this the operation is the same as in the tele- 
graph block, but in addition there is an electric slot 
placed in the pipe line between the lever and the sig- 
nal at each signal cabin. There are several different 
forms of “electric slot,” but they all perform the 
same service; that is, when they are charged with 
electricity they hold the two ends of the pipe line to- 
gether and the signal is pulled by the lever through 
the slot. When the electric current is cut out the slot 
will not hold, so that when the lever is pulled the slot 
will open, the ends of the pipe line separate, and the 
signal will remain in the danger position. The cur- 
rent is made from the rails through the slot; the ope- 
rator pulls the signal clear as before, but when a train 
enters the block it will make a short circuit and cut 
the current off from the slot; the slot will open and 
allow the signal to gravitate to the danger position ; 
the lever still being in the reverse position. he ope- 
rator may throw the lever forward and back as often 
as he pleases, but he will not be able to pull the signal 
clear again until the last pair of wheels has passed out 
of the insulated section and the current is restored. 
This insulated section can be made any length that 
the person in charge deems desirabie. 

All the other devices for this kind of blocking are 
arranged with very elaborate and complicated electri- 
cal instruments in each tower, which are intercon- 
nected by line wires, and in some cases the electric 
slot is also introduced. An operator cannot clear bis 
signal for a train without first asking permission from 
the tower ahead, and in some systems it requires the 
combined action of three towers before a clear signal 
can be given. I wili explain the working of the Union 
Lock and Block System, which requires the combined 
action of two towers, and which will show the prinei- 
ples on which all operate. Towers A, B, and C con- 
trol two blocks; a train starts from tower A; before A 
ean give a clear signal he asks B to release him, which 
B does by pulling out a slide bar in the base of the 
block instrument. This action on the part of B is in- 
dicated to A by 9 small semaphore on A’s block instru- 
ment going to the clear position. This partially es- 
tablishes an electric circuit through a lock, aud the 
circuit is completed by operator A pushing a button 
and at the same time pulling bis signal clear. The 
train now enters block A, and upon passing signal A, 
automatically restores it te the danger position through 
an electric slot. When operator A now returns his 
lever to the normal position it becomes locked and be 
cannot reverse it except by going through the same 
operations as before. An important feature of the ar- 
rangement is the means emploved to prevent operator 
B from releasing A a second time until the first train 
has passed out of the block. This is accomplished 
through the lifting of a plate on the block instrument 
that is marked ‘* Free,” ‘‘ Train in Biock,” ** Locked.” 
When block A is entirely clear, the instrument at B 
exhibits the word “ Free,” which indicates that opera- 
tor B may puil out his slide bar. In doing this the 
plate is raised to the position ‘* Locked,” and is so held 
until a train has entered the block at A, when the 
»late drops to the position ‘“* Train in Block,” where it 
10lds the slide bar locked until the entire train has 
passed out of the block, when the slide bar goes clear 
in and the word “ Free” again shows on the plate. 
The failure of the electric current stops all operations 
and all signals go to the danger position. 

The automatic system is one in which the train sets 
or releases the siznals through the medium of the elec- 
tric current. This isdone by means of a circuit through 
the rails or by what is known asa track instrument 


~ © From the Bulletin of the University of Wisconsin, No. 6. 





16666 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 1043. 





i + 
used in connection with line wires. The rail cireuit is | connections are commonly called mechanical or manual 





decidedly the best on account of its simplicity — the 

here 
are three forms of signals used in connection with auto- 
matic blocking, the semaphore arm, the revolving ban- 
The disk signal is the poorest of 


more nearly perfect protection which it affords. 


ner, and the disk. 
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machines, to distinguish them from the power plants, 
as they are called. 
operating switches and 


signals is steam, applied 





tricity. The first power piant built was a pneumatic 


the three ; it consists of a box shaped like a banjo, and | machine, which was erected and put into service in 


for this reason is often called the banjo signal. Fig. 17. 
The box has an opening in front and rear filled with 


1876 at the south end of the *‘ Y” leading into the Cen- 
|tennial tracks at West Philadelphia. A hydraulic 


= glass, and a lamp is placed at the back of the | machine was first put into service at Wellington, Ohio, 


0x throwing a white light through. 
there is a movable disk made of red silk stretched 
over a light frame, which is arranged to drop in front 
of the opening to give the danger indication. The red 
banner in the day time or red light showing through 
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the disk at night make the danger signal. This disk 
is raised by an electro-magnet, and when the circuit is 
broken the disk falls by gravity. In this form of sig- 
nal the electric current not only controls the signal, 
but furnishes the power to operate it. 

The banner signal, Fig. 18, revolves, making a quar- 
ter turn each time the electric current is broken or 
restored, The power to operate the signal is a weight, 
and the weight has to be wound up likea clock weight. 
The electric current controls it in very much the same 
manner as it controls the disk signal. The banner 
generally shows one shape for clear and another for 
danger ; the two shapes being plaged on a shaft at 
right angles to each other, so Wiren a person looke at 
the face of one the edge of the other is toward him and 
he cannot see it. The lamp for a banner signal has 
four lenses, two opposite white lights and two red 
lights at ninety degrees from the white ones. As this 
signal makes a quarter turn it brings the danger shape 
and a red light into view, and the next quarter turn 
brings the clear shape and white light into view. As 
this (signal shows the same front and back, it is the 
practice to put ashield over the back so that trains 
running in the opposite direction from that which the 
signal is intended to control will not read it for their 
signal. 

The semaphore arm is the best signal of all, but it is 
only under the electro-pneumatice system that it can be 
oberated automatically with any degree of success, 
As the nawe implies, this system requires a combina- 
tion of electricity and compressed air for its operation ; 
compressed air is the power that operates the signals 
and the electric current controls the power. In auto- 
matic signaling the circuits are generally arranged 
with an “overlap ;” that is, when a train enters block 
A it throws the signal to danger, when it enters block 
B it throws the signal for that block to danger also, 
and still holds the signal at A to danger until the train 
is half way through block ‘B, when the signal at A is 
released, but the signal at B is retained. In the elec- 
tro-pneumatic system, home and distant signal arms 
are placed on each post, and a train holds the distant 
signal at caution for two blocks behind it, and by this 
means the enginemen have information in regard to 
the condition of the track for two blocks ahead. The 
blocks are located according to distance, grade of road, 
point of view, and also with relation to station stops. 


LOCATION OF BLOCK SIGNALS. 


In telegraph, and controlled manual blocking, the 
signals are placed at the stations or passing sidings, 
but in automatic blocking they are placed between 
stations to give better protection. 

AUTOMATIC TIME SIGNALS, 

There have been several devices arranged for auto- 
matic time signals. These are arrangements by means 
of which a train passing a signal sets it to danger, and 
after a certain number of minutes the signal of itself 
goes to the clear position. Signals of this style have 
never cowe into general use, as they are not desirable. 
Some of them are very ingeniously arranged, one of 
the best probably being the Fontaine Electric Time 
Signal, which consists of an indicator covering the 
segment of a eircle and carrying numbers from 0 to 15, 
each figure representing a minute of time. There is 
an arm fastened in the center of the circle which points 
to the numbers. In the normal position the arm 
points to 15. When a train passes the signal it sets 
the arrow to 0 and the arm moves across the circle 


exactly like the winute hand of a clock, so that the | 


arrow at any instant points to the number of minutes 
that have elapsed since the train passed. In this way 
a following train is informed just how long it has been 
(up to fifteen minutes, the i 

since a train has passed the signal. 


POWER PLANTS. 


Interlocking machines that operate the switches, 
ete., through hand levers connected by pipe and wire 


Inside the box 


in 1880. A hydro-pneumatic machine was first put 
into service at Bound Brook, New Jersey, in 1884, An 
lelectric machine was first put into service at Cincin- 
(nati, Ohio, in 1890, Finally, the last and best, in fact 
the only form of power machine that has ever given 


thoroughly good results, is the electro-pneumatic, This | 


was first applied at the Jersey City terminal of the 
Pennsylvania Railroad in 1891, and since then the 
| largest and most difficult places have been interlocked 
| with this style of machine. 

I will not explain any of these particular systems, as 
|l understand that it is intended that each special 
|system shall be explained by some one interested in 
that particular system. 


APPLICATIONS OF [INTERLOCKING—GRADE 
CROSSINGS. 

Railroad crossings at grade furnish a great many 
places for interlocking, as the law of many States allows 
us to run trains over a crossing without stopping, pro- 
vided it is properly interlocked, but requires a dead 
stop at all unsignaled crossings. The machine to do 
this work is just the same as for any other purpose, 
but in each track there is placed a “derail” on each 
side of the crossing. These derails are simply switches 
to throw the train off the track if the engineman dis- 
obeys the signals. The derails can all be open at the 
same time (Fig. 19), but those on conflicting tracks can- 
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In the latter plants the power for 


through the medium of compressed air, water, or elec- | 


the signal to zo to danger if any of the connections 
break. 
DETECTOR BARS. 


The detector bar is one of the 1n0st important things 
connected with an interlocking plant, and yet it jg 
the weakest in construction. It must be made as light 
as possible on account of the power which is required 
to operate it, since the centers on which the arms 
swing must be very little below the base of the rail 
or dirt will wash around the arins, or water may freeze 
around them in winter and prevent their working. 

Some bars have been arranged to work on a differ. 
ent principle, but no arrangements have given as vood 
satisfaction as the one in present use, although it is ex. 
pensive to maintain, on account of breakages. We 
want alight bar with ample strength and good motion 
| which will be easy to work. . 


FACING POINT LOCKS. 


The facing point lock has one weak point. If the 
connection from a signal tower to a switch should 
| break, the switch would not be moved when the switch 
lever is reversed, so that when the lock lever is re. 
versed the switch would be locked up in the same 
hole as before, but the reversing of the switch lever 
would permit the giving of a signal which would be 
erroneous forthe position of the switch. This is a 
very remote chance, but it has happened, and on our 
lines we have a staggered lock which is about perfect- 
ed, and whieb will prevent an error of this kind. The 
switch will be locked in one position with one lock 
|pin and in its other position with another lock pin ; 
the holes in the lock bar will never register in front 
of the wrong lock pin; so, if the switch remains sta- 
tionary when the switch lever is reversed, it will be 
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not be closed at the same time. When the derails on 
one road at the crossing are closed, those on the other 
road are locked in the open position (Fig. 20), and 
when a clear signal is given on one road trains can go 
over the crossing without fear of collision with any 
other train. In England derails are not used, but the 
enginemen are relied upon to obey the signals, 
FONTAINE CROSSING. 

In running over ordinary crossings at speed the 
crossing frogs are worn out very rapidly, and a num- 
ber of devices have been patented for doing away with 
the open frogs and making a continuous rail crossing. 
The best of these is the Fontaine crossing, which con- 
sists of four turntables or posts, with a rail section on 
top; these posts are placed one at each corner of the 
crossing and are arranged to turn the rail section into 
line with whichever route is completed. The move- 

| ment of the four corners is made with one lever and 
is worked very easily with the interlocking machine. 


SIGNAL PROBLEMS OF To-Day. 


I will now give you an outline of some of the prob- 

lems we are contending with to-day. 
WIRE COMPENSATORS. 

|. We have no good wire compensator. The difficulty 
|is to get a device that will counteract the expansion 
}and contraction perfectly, and that will at the same 
| time cease to compensate and become a fixed point 
when you start to move the signal, and that will allow 


imit of the instrument) | 


impossible to move the lock lever, which, in turn. 
makes it impossible to clear any signal. 
COLOR FOR SEMAPHORE ARMS. 

There is a great difference in the painting of the 
semaphore arm. As red is a danger and green a cat- 
tion signal, it was the practice for years to paint the 
home signal arms red on the face and the distant 
signal arms green on the face, and both white on the 
back. Some, however, were painted with a white or 
a black band across the face. The Pennsylvania lines 
west of Pittsburg were the first to change the paint- 
ing of their arms, when, in 1889, they adopted yellow 
for the face of all arms and white for the back, with 4 
black band across both front and back. As color has 
no siguificance in a position signal, yellow was chosen 
as being the most durable color, and also as ove that 
would show out clear against the greatest variety 
of backgrounds. A committee of the American Rail- 
| way Association once recommended red for home and 
yellow for distant signals, and some roads follow that 
| practice, and there is no uniformity in painting s!% 
| nals, 

COLORS FOR NIGHT SIGNALS. 

The question that is receiving the most considera- 
|tion to-day is the color for night signals. With few 
| exceptions, the practice to-day is to use red for danger, 
green for caution and white for safety, but there 's 4 
strong effort being made to change this so as tv do 
away with white for safety and to use green ip its 


place. There are two reasons for desiring to wake (!!s 
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change: (1) that there are so many white lights used 
around cities and towns that the engineman is apt 
to mistake one of these lights for a safety signal ; (2) 
which I think the best reason, the colored glass used 
in the speetacle frame of the semaphore arm may be 
broken out and the white light from the lamp wili 
then show through the spectacle frame, giving a safety 
signal when the signal arm is at danger. If the use 
of « white light for signal purposes is done away with 
and red is used for danger and green for safety, it 
leaves us without any colored light for a caution sig- 
nal, sinee there are only three primary colors—red, 
green and blue—and a kerosene lamp cannot be ob- 
tained which will give a strong enough blue light to 
answer for a signal. The roads that have adopted 
green for safety use a combination of red and green 
for caution. The American Railway Association has 
this question under discussion now, and has asked the 
different roads to vote on it, with a view to having one 
standard adopted for the entire country. I think our 
present method is the best, red for danger, white for 
safety and green for caution, as the chance for an en- 
gineman to mistake some colored light in a city or 
town for his signal is about as great as the chance 
that he will mistake some other than his own white 
light for his signal. We are experimenting now with 
some colored glass with a wire mesh embedded in it, 
so that the glass may be completely shattered, but the 
wire still holds enough glass in the frame to show the 
color plainly. This avoids difficulty from broken 
glasses, and the few cases of broken glass that we have 
had heretofore will be discounted so as to make the 
color signal about as safe as frail humanity can make 
anything. 
ILLUMINATED BLADES. 


There has been some effort made to get a position 
signal for night, but so far nothing satisfactory has 


been accomplished. One effort in this direction was | 
a semaphore arm shaped on the line of a parabolic | 


curve. The — was hung in front of the arm so as 
to throw the light on the face of the arm. Another 
was a semaphore arm with the lamp hung back of the 
arm and on the same center (Fig. 22). There was a 



































Fro. 22. 





long, narrow slot cut in the face of the arm and filled 
with plain glass, while on the back of the arm there 
was a corrugated reflector. The light from the lamp | 
was thrown into this reflector the full length of the 
arm, showing in any position of the arm a long strip 
of light. 





THE SILVER AND BRASS SIGN INDUSTRY. 


A GREAT bumber of the small metal signs placed in | 
the doorways of business houses are made of sheet 
brass. The lettering or design is first drawn in out- | 
line on the surface and then cut into the sheet a cer- | 
tain depth and then filled with a black or red cement, 



































METALLIC SIGN INDUSTRY. 
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which soon becomes quite hard. The signs to be sil- 
vered are placed in an electric bath com of cyanide 
of silver and cyanide of potassium and left for a number 
of hours, the one when withdrawn being coated with 
silver, after which they pass through a process of wash- 
ing, scratching, cementing and burnishing. The brass 
is bought in sheets, uecording to the size wanted. The 
metal is about one-eighth of an inch in thickness 
and costs on an average about 42 cents per pound. 

The lettering is cut into the metal about one-six- 
teenth of an inch in depth, the metal being cut out by 
hand by means of different sized steel punches or chis- 
els. It requires about three hours’ labor for a man to 
cut out the letters of a sign measuring about 24 x 30 
inches. Very small signs are engraved with tools sim- 
ilar to those used by wood engravers. The cement 
which the letters are filled in with is composed of 
either vermilion and white lead or lamp black and 
white lead, the two ingredients being mixed thoroughly 
together with a little kerosene oil. forming a putty or 
cement which is pressed into the letters with a double- 
edged steel knife, the operation taking for a sign 24 
80 inches about 144 hours. 

After the cement is quite hard the sign is polished 
by rubbing the surface with dry drop black and a 
soft rag, the operation taking about 144 hours. 

The signs to be silvered are placed in a bath of tya- 
nide of silver and potassium before being cemented. 
The bath is composed of about one-half cyanide of 
silver and one-half cyanide of potassium. The tub 
which holds the solution is about 7 feet ip length, 
about 3 feet in depth and about 18 inches in width. 
The plating is performed by means of two copper 
wires running from an electric battery, one wire pass- 
ing across the center of the tub at the top, from which 
are hung anumber of silver bars or strips, the other 
wire passing around the sides of the tub, to which are 
hung the signs to be plated. Small copper wires con- 
nect the bars of silver to the center wire, the electric 
current from which causes the bars, which hang down 
into the bath about from 10 to 12 inches, to dissolve. 

The signs a:e connected in the sane manner to the 
other wire, the current of which draws the dissolved 
silver from the bars to the signs, causing it to auhere to 
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the metal. The strips of silver are about 12 inches in 
length and about | inch in width. Good plating 
requires avout 18 penny weights of silver to the square 
foot. The sigus are left in the bath about 8 hours 
and then thoroughly washed with water, after which 
they are seratehed or frosted. This operation ix per 
formed by means of a revolving wheel, connected to 
which are a number of very fine wires, which, when 
the operator holds the sign in position, scratches the 
surface. This scratch wheel or brush, which travels 
at the rate of about 3.000 revolutions per minute, 
gives tee surface of the sign a frosted appearance. 
After the seratching process it is cemented and the 
edges burnished, the burnishing being performed by 
means of a steel oval shaped tool and soft soap, the 
tool, being rubbed back and forth over the surface, 
giving it a finely polished appearance, it taking about 
two hours to burnish a square foot. Single letters are 
stamped by meanusof adrop press. The steel upper die 
which contains the raised letter is locked in the bottom 
of the drop weight. The bottom die which is sunk is 
made of spelter. The drop weight, whieh may 
weigh from 5 to 20 pounds, is raised and lowered by 
means of a rope which passes over « pulley above and 
is worked by the foot of the operator. A piece of 
the metal is placed over the lower die, and by the 
overator raising his foot suddenly the weight is 
dropped, the upper die pressing the metal into the 
spelter die, which shapes out the letter. 

A good hand can press out about two letters per 


minute. The letters are then trimmed by means of 
; a 

a screw cutting press and then buffed. This is 

performed by holding the letters against two re- 


volving wheels made of circular pieces of unbleached 
canton flannel The wheels are about 8 inches in 
diameter and contain about 300 sheets each, and, when 
in motion, are about 11¢ inches in thickness. The 
wheels travel at the rate of about 1,500 revolutions 
per minute, fine rouge being used on one wheel and 
course on the other, it requiring about two seconds to 
buff a letter. 

The sketches were taken from the plant of Trevor 
F. Jones & Company, New York City. 


DEVELOPING TABLES. 


WE present engravings of two developing tables, 
for which weare indebted to the Belgian photographic 
journal Lux. The wooden developing table con 
sists of a lead sink with faucet, shelves for bottles, 
drawers and a rack for pans. Such an outfit could be 
easily made at little expense by any cabinet maker. 

The portable developing table is especially adapted 
for use in the country where running water cannot be 
obtained. It consists of a japanned iron table provid 
ed with shelves. At the top is the ruby lantern. On 
each side are shelves for holding the bottles of chemi- 
eals. Directly below the lantern is a tank filled with 
water. On one side is a rack for trays, on the other 
space to store graduates, ete. The sink consists of an 





WOODEN 


DEVELOPING TABLE. 


open grating over a large pan 
holding considerable waste water, which is drawn off 
into a pail below with the aid of a rubber tube. On 
each side are drawers and below are shelves for the 
fixing and alum baths, ete. 


which is capable of 


BRONZE PRINTING 


By A, M. 


MANY attempts have been made to get metallic 
effects on cloth in clear and well defined designs, buat 
hitherto with little success, Metals or allovs printed 
on ina fine powder, with some vehicle such as gum, 
invariably clog the engraved lines of the roller, and 
not only give muzzy and blurred designs, but travel 
on to the plain part of the roller and sparkle out from 
what should be the ground color of the eloth, No 
method has ever been hit upon of overcoming this 
dificalty, although the attainment of the object is 
tempting enough, The nearest approach to perfec- 
tion that I have seen are the bronze colors ready mix- 
ed sent out in boxes by a Nuremberg manufacturer, 
but even these do not give complete sharpness in 
design. This manufacturer recommends deep lines in 
the rollers, “the deeper the engraving, the more beau- 
tiful and more permanent will be the effect,” and it 
looks probable. that improvement in definiteness of 
design is to be sought for in a special form of machine 
or a special method of application, The uni-effects in 
bronze colors are obtained satisfactorily enough. 

It would be ap error to suppose that a metal has 
merely to be reduced to a fine powder to serve as a 
bronze color, although O'Neill seems to say that this 
isall that is necessary. It is absolutely requisite for 
this that the powder should be formed of fine seales, 
which must not only be minute but at the same time 
flattened and brilliant. These two conditions are not 
easy to associate. Gold, for instance, may be precipi- 


COLORS. 
GFARANCE. 


tated from its salts in a finely divided state by suit- 
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able reageuts, but it falls down in the form of a brown 
powder without any metallic reflect. If a little of this 
powder be ground heavily in an agate mortar, the 
metallic luster shows at once, but the particles of 
powder have become agglomerated and the scales are 
too large for any practical use. Gold leaf, however, 
gives a very fine and usable product when it is ground 
up with gummy water, and, according to Guignet, it 
was the effort of a native of Furth, near Nuremberg, 
where much “Dutch gold” is made, to imitate this 
with the base metal that led to the invention of bronze 
colors in powder in 1750. Nowadays a wide range of 
shade is procurable in these colors, aud they are large- 
ly used in every sort of painting, in paper staining, 
and in tissue printing. 

Nearly all the bronze colors are made from the differ- 
ent alloys rolled out into fine sheets and often beaten 
with mallets between pieces of skin, as gold is treat- 
ed. The sheets are put over a fine sieve, and rubbed 
through the holes with a wire brush. The fine dust 
thus obtained is ground up in gum water, washed in 
hot water to remove any dirt, and finally dried at a low 
temperature. The shade of the bronze is varied, not 
only by the proportions of the alloy, but by heating 
them in the air or exposing them to sulphufous 
vapors. Fine coats of oxides in the former case, of 
sulphides in the latter case, are formed, which take 
very beautiful hues, and the process is stopped at the 
exact moment the required shade makes its appear- 
ance 

For light shades the proportion of the alloy is 83 
parts of copper to 17 parts of zine ; for red shades the 
proportions vary between 9) to 94 of copper to from 10 
to 6of zine. The fiery copper red tint is obtained by 
using pure copper. Copper precipitated from its solu- 
tions with iron or zine always mixed with small 
erysta s of its salts, and therefore lacks brilliance. 
Even the metallic precipitate got by plunging a blade 
of steel tightly wound round with cotton cloth into a 
solution of copper sulphate will not do in bronze 
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color making. When, however, cupric oxide is heated 
in paraffin vapor the metal is obtained in fine and uni- 
formly tinted scales. When the paraffin vapor con- 
tains traces of sulphurous fumes, the copper takes 
rainbow tints, a fact which possibly may be taken | 
advantage of in actual manufacture. Argentine or 
white bronze is simply tin powder. This is got by | 
shaking up granulated tin ina box, the inside of which 
has first been rubbed over with chalk. Alaminum in 
a fine powder has also been used since the metal grew 
cheap. 

Less decided metallic effeets but in some cases clearer 
outlines can be got with ground materials used as pig 
ment colors, and also with dyewood lakes. The mo- 
saic gold (Musivgold), which was used in the decora- 
tion of Solomon’s Temple, is said to have been simply 
bisulphide of tin, and if so, this is a pretty ancient ex- 
ample of a mineral bronze color. It has, however, 
been supplanted by yellow bronze colors, not so dur- 
able but costing less. Guignet suggests that, as a yel- 
low bronze, iodide of lead might be used. It is easy to 
obtain in brilliant golden seales by dissolving it in 
boiling water and allowing it to cool. It is used al- 
ready to some extent as a vellow pigment, but it has 
the double fault of all lead colors of being poisonous 
and of turning black in the sulphur fumes which are 
inevitable in these days of coal fires and coal gas. It is 
expensive, moreover, and not very fast to light. Asa 
lilae or violet bronze, anhydrous sesqui-chloride of 
chrome has been suggested. It is vot by passing 
chlorine over a wixture of chrome oxide and charcoal 
at a red heat. There must be no proto-chloride of 
chrome in the resulting mass, otherwise it will dissolve 
in water with the greatest ease. Properly prepared it 
is in wetallie scales of a beautiful peach blossom shade. 
A green bronze is got by decomposing bichromate of 
potash at a red heat. The neutral chromate of potash 
is dissolved out of the resultant mass with boiling 
water, and may be used in waking chrome yellows. 


™ 
im 


| The rewaiuder is in fine scales of metallic green, and is 


|an exceptionally permanent color. The tungsten op 
| wolfram bronzes are simply double tungstates; for jp. 
‘stance, tangstate of tungsten and sodiam. This forms 
in brilliant golden crystals, while the correspo:, ing 
potassium salt is in violet needles with a coppery lus. 
ter. A compound with a lithium base discovered ty 
Scheibler has 2 beautiful steel blue appearance. S:)))e 
of the salts of titanium crystallize in scales of seinti||a- 
ting metallic luster, and neither of these metals is 
| searce to be employed in commerce nowadays, 
A large number of organic products, natural and ar. 
| tificial, have a metallic luster, but the greater part of 
|them are soluble in water, and cannot therefore je 
|used as bronze colors. In paper staining a few coal) 
tar colors protected by a coat of varnish are thus en. 
|ployed, however, to get metallic effects. Dyewood 
akes also form vegetable bronze colors. Possibly any 
lof the dyewoods could be used, but logwood and the 
| red woods are usually taken for the purpose. The pro- 
|cess is mueh the same with any of the woods. The ex- 
| tract or boiled decoction is treated with a little ear- 
bolie acid and allowed to stand for some weeks. The 
supernatant liquor, which should then be quite clear, 
is siphoned off, heated, mixed with alum in the pro 
portion of about one-fifth of the weight of the original 
redwood, and left another week. A precipitate falls 
down, and is filtered off, washed, and either complete- 
ly dried or left as a thick paste. This is the color, and 
can be applied with a brush when about 15 per cent, 
of strong gum water is added toit. A gold bronze is 
made by dissolving soap over a water bath in the least 
possible quantity of water; then edd melted white wax 
in bulk equal to the soap solution, and dilute the hot 
mixture with water, which when cold should be of the 
consistency of thick turpentine; then the red wood 
paste is added. This mixture forms a paint which 
may be used on wood, paper, or leather, and after ap- 
plication, drying, and polishing gives a beautiful gold 
bronze. It may be varnished over with turpentine 
to make the color waterproof. 

The same process is exactly followed with logwood. 
| Treated with alum, the extract gives a light gold 
| bronze; with a tin salt, a dark brown precipitate falls 
\down. A mixture of alum with a tin salt in varying 
|proportions will give all intermediate shades. “The 
Tight gold got with alum can be intensified by adding 

bichromate of potash, but great care must be taken to 

| use no excess of bichromate, otherwise the colcr will be 
too dark for a bronze. The bichromate added when 
the two salts are used together modifies the shade and 
increases the range at the disposition of the manufac- 
turer. The color of the precipitate also depends upon 
the strength of the extract. he best method is to add 
a weak solution of bichromate little by little to the ex- 
tract at the same time as the alum, making up trial 
samples of the color with soap and wax until the shade 
shows that enough bichromate has been added. 

One of the most notable of the metallic eclors sent 
out by the German manufacturer already mentioned 
is a splendid emerald, but how it is obtained I am un- 
able to surmise. It is, however, shown in fairly well 
defined sprigs and leaves on a white cotton ground.— 
The Dyer and Calico Printer. 
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NOVELTIES IN THE GAS LIGHTING FIELD.* 


DURING the past few months we bave had the dis- 
covery of new elemetts in the air, the industrial pro- 
duction of calcium carbide and acetylene, the discov- 
ery of great quantities of the rare earths for mantles, 
the svuthesis of lighting gas, or its carburation by 
| benzol. . 
| Argon.—The discovery of argon, when first declared, 
|awakened considerable doubt, for so many investiga- 
tors have been at work at the atmosphere for so many 
years. The ordinary impurities of the air were all well 
known; its microbes, its ozone, had all been examin- 
ed; but there was no thought of there being a new 
element ip the air which had not been found in any 
mineral. One observed fact had, bo..ever, put the 
discoverers on the track. Lord Rayleigh had found 
that nitrogen from the atmosphere was always heav- 
ier than nitrogen from pure nitrogen compounds. 
This led to the suspicion that in the atmosphere the 
nitrogen was really a mixture of pure nitrogen with 
a heavier gas; and this gas was discovered on absorb- 
ing atmospheric nitrogen with red-hot magnesium or 
lithium. A residue was left unabsorbed, which was 
a heavier gas than nitrogen; and this gas is, like ni- 
trogen, so inert that it had always been reckoned as 
nitrogen in all analyses. This gas gives, in a Geissler 
tabe, a light whose spectrum is quite different from 
that of pure nitrogen—it is more soluble in water. It 
cannot yet be said what part, if any, argon plays in 
aflame, It seems clear now that argon is not an allo- 
tropic modification of nitrogen, but is a genuine new 


| element. 


It cannot be ealled a rare element, for though it 
makes up only | per cent. of the atmosphere, its total 
quantity is immense. Nitrogen does not exist in any 
primitive rocks, and is, as a rule, only found at all in 
minerals (such as coal) where these have been derived 
from seme form of living being; but, most curiously, 
some few minerals, especially of the vranium ore or- 
der, contain both nitrogen and argon, and give therm 
out at a red heat, or upon treatment with acids, The 
gas given out had hitherto always been looked upon 
as nitrogen. But more than that, this gas contains 
another gaseous element, heliuw, which had never 
been found upon the earth, and was only known as & 
constituent of the atmosphere of the sun. 

Rare Earths.—Ten years age these oxides were hard- 
ly to be seen, except as chemical curiosities, and the 
price of thorium was about 37 cents a grain. The 
minerals containing them were first investigated about 
the end of last century, and were mostly from Sweden. 
In cerite Mosander found ceria; then in the same min 
eral he discovered lanthania, and afterward didymt; 
and afterward a considerable number of these oxides 
were discovered. Their property of brilliant Incat- 
descence, when heated, has been very long know? ; 
but it was not of any particular interest until Auer 
von Welsbach took it up. When he had done so thie 
minerals were found to be much more widely spre 
than had been supposed. Whole geological forma- 

* Abstracted by the Gas World, from an article by Dr H, Bunte, of 
Karlsruhe, 
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tions are found, in Ameriea, to contain them in small 
yuantity, 

Monazite, which is a phosphate of cerium and lan- 
thanum containing 2 to 4 per cent. of thoria, has been 


found in quantity in Connecticut, in South Carolina, | 


in Brazil, in the Ural Mountains and in Australia ; 
ind, euriously, it is mostly associated with the neigh- 
borhood of gold, so that monazite sand, which is very 
heavy, was quite well known to gold dust washers. 
But in August of last year 65 tons of this sand was 
obtained in the United States alone; and the output 
is inereasing. At first all wont to the Welsbach com- 
panies, but now there are other works which prepare 
the pure salts, and thus there is a market which regu- 
lates the prices. The prices of monazite have come 
down from 20 or 25cents to 6or64¢ cents per pound, and 


. firm in Amsterdam offers to supply 20,000 tons per | 


wnnum at 9 cents per pound. At this price the mere 
value of the thoria in a Welsbach hood would be 0°036 
cent; the cost comes in in the difficulty of working 
up the mineral, and therefore we cannot look for any 
reduction in price through cheapening of the raw ma- 
terial. Then, is there enough raw material in sight? 
There would seem to be, for the quantity which the 
Amsterdam firm is ready to supply per annum would 
make 1,200,000,000 Welsbach mantles a year, which 
seems more than ample. We need at present smaller 
Welsbachns of say 20 candle power. These, with 
penny-in-the-slot meters, would give a very cheap 
light, and would keep down the rising price of petr >- 
leum. 

In spirit Welsbach lamps, for 20 to 22 candles, the 
consumption per hour is about 1,200 grains of spirit 
of 96 per cent.; and at the price [in Germany] of 37 
cents per gallon, this comes to about 0:0576 cent per 
hour. The lamp still needs improvement; but in it 
a blue spirit vapor flame acts upon an ordinary Wels- 
bach hood, Externally it looks like an ordinary pe- 
troleum lamp, and the fittings can be screwed into 
the head of any such lamp. Naphtha vapor lamps 
and benzene vapor lamps are also made for the same 
purpose. 

Acetylene.—{History given.] The Neuhausen-on-the- 
Rhine works and the Bitterfield works both supply 
earbides at 12 cents a kilogramme ($127.75 a ton). The 
calcium carbide is sealed up in cases of 11 to 22 pounds ; 
the aluminum carbide, which is a powder, and is much 
less easily decomposable by moisture, does not need 
such precautions. The commercial carbide contains 
from 50 to 65 per cent. of pure carbide, and in all cal- 
culations this ought to be kept in view. There is in 
the flame no blue whatever. the gas burns at once, 
and this is the basis of Professor Lewes’ theory [ex- 
plained]. The gas can be very readily condensed, and 
the Mannheim Chemical Industry Company is now 
supplying it in the liquid form in steel cylinders, The 
light in this form is not very cheap, but is beautiful. 
For enrichment the prices of carbide and acetylene 
are too high; and the advantages of non-condensi- 
bilitv, which acetylene possesses, are somewhat too 
remote. 

Benzol Enrichment.—This is now a good deal em- 
ployed in England and in France, as well as in Ger- 
many. 
and, at present prices, it is still the cheapest, for it is 
cheaper to benzol-enrich gas from poor coal than it is 
to make rich gas direct. Experiments have lately 
been made, on the large scale, in Munich, and by the 


It is the natural meaus for enriching coal gas, | 


placed 21 ft. or more from the ground, so that the low- 
er cable shall in no way interfere with the public traf- 
fic, and the upper bracket is placed at a suitable dis- 
tance above that. Cables are then strung from bracket 
to bracket, and the cars run between these. Due pre- 
| paration bas been made for switching cars from one 
| line to the other, and the mechanical workings of the 
| sate have béen thoroughly tested. A,A’ represents the 
cables, A being the positive and A!' the negative, se- 
cured to brackets, Baud B', which are fastened to pole 

©, D,D' represent grooved wheels running 
upon cables, A.A‘. Tne current passes from wheels, C, 
C'”, through frame to wotor situated in car, F, but not 
shown in cut, GG represents belt ranning from motor 
to wheel, E, which is pinioned to wheel, C. 

The motors are of the proper horse power, being 
amply powerful for any work that may be required of 
|them. The plap of operation is simple. The upper 
|and lower cables are connected with the source of 
| electricity, the upper acting as the positive and the 
| lower as the negative, and from these the current pass- 
| es to the motor situated in the car. 

For a general example of the working of the system 
let A, B, C, D. Eand F represent the several stations 
on the line of the proposed road, A and F being the 
| terminal points and centers of trade dealing with the 
| people leaving at the stations, B, C, D and E. Sup- 
| pose the car to be loaded at A with packages for B, D, 
jand F, Eand C on this trip having none. The man 
|in charge at A, when the car is loaded, turns on the 

| current and starts it off. at the same time pressing a 
| button which rings up the agent at B, letting him 
know that the car is on the way and has some pack- 
ages for his station. The agent at B then turns ona 
switch which cuts off the current from a section direct- 
ly in front of his station, thus bringing the car toa 
| stop when it reaches this point. After B has removed 
| the packages intended for him he notices that the next 
|stop is to be made at D, and starts the car on again, 
jat the same time ringing up the man at D. In this 
| way, C having no packages is not disturbed, nor is 
| any time lost by the car stopping uselessly. The men 
| at > and E follow the same plan, and thus it goes on 
= ° 











GALVANOTROPISM OF TADPOLES. 


THE above is the title of a lecture in electro-physiol- 
ogy recently delivered by Dr. A. Waller, M.D., F.R.S., 
| lecturer on physiology in St. Mary’s Hospital Medical 
| Sehool, London. 
| In illustration of his subject the lecturer had 
| provided a trough of water, the two ends of which 
| consisted of metal plates which served to pass a gal- 
| vanic current through the water. The subjects of the 
experiment, a couple of tadpoles, were placed in the 
| trough, and, upon turning on the current, it was seen 
| that they were thrown into a state of violent agita- 
tion (Fig. 1), whieh continued until they finally settled 
down near the positive plate, with the head pointing 
to the anode and the body lying in the line of the cur- 
|rent, asin Fig. 2. Upon reversing the current the tad- 
| poles manifested the same uneasiness, swimming rest- 
essly about the trough ani finally settling down, head 
| to anode, as before, the anode now being the left hand 
| plate. Ovcasionally, asin Fig. 3, the tadpoles would 
|swim to opposite plates, always, however, preserving 
| a position parallel to the direction of the current. In 








Dessau Company. In Munich, the whole enrichment | this latter case, however, there would be this differ- 
is now being done by means of benzol, for they find | ence, that the tadpole lying head to anode would be 
benzol cheaper to use than cannel; there is more gas| perfectly still, whereas the one that lay head to ca- 
to the ton, and air purification is facilitated (1 per| thode would wag its tail, indicating that it was not so 
cent.) There now seems little fear of a rise in the price | much at ease as the other. This was further proved 
of benzol. The 1 per cent. of air does not now lower | by reversing the current while they lay in opposite di- 
the lighting power, while the purifiers last longer. | rections, theeffect of which was that the moving tad- 


The benzol is steam heated to 77° F., and 215 lb. of 
benzol are evaporated per hour into about 25,000 cubic 
feet of gas. At 554° F. some 74 Ib. of benzol would 
evaporate per hour; and at 118 4° F., about 110 lb. ; 
so that the supply of benzol to the gas is under prompt 
and ready control, which is not the least of the ad- 
vantages of the process. Herr Schilling gives the 
above results, and says that no difficulties or disad- 
vantages have been met with. They may be got into 
the zas by the most various methods ; tne main thing 
to see to is the quality of the benzol. Fifty per cent. 
benzol, half of which evaporates below 212° F., gener- 
ally contains too much toluol, ete.; the right kind to 
use is 90 per cent. beuzol, which is, after all, not very 
much dearer than the other. The quality of the ben- 
zol supplied should be kept under observation by 
means of simple distillation tests. 


AN ELECTRIC EXPRESS LINE. 
THE following description we find in a recent number 
of the Electrical Age. Poles are set 50 ft. apart along 


the proposed route, and one or two sets of bracket 
arms are attached to the poles. The lower bracket is 








| pole became instantly still and the other restless. 

| The lecturer likened the effect to that produced ona 
leat by stroking the “right” or the “ wrong” way. 
| Evidently the “right” way for the current to pass 
| through the tadpole for its general delectation is from 
| head to tail. 

The third experiment, Fig. 4, serves to show that 
| sensibility to the galyanic current involves the pres- 
'ence of the spinal cord. It contaius two tadpole tails, 
| which have been so cut off that the upper one con- 
}tains a part of the spinal cord, while the lower one 
| does not. 
| The upper tail, containing a portion of the spiual 
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ELECTRIC TRANSPORTATION, 


cord, responds to electric excitation exactly as did the 
live tadpoles; oscillating when the current passes 
from tip to head, and remaining quiet when it passes 
from head to tip. The lower tail is not affected by 
the current in either direction. 

The above curious phenomena are defined as ‘‘a re- 
flex adjustment of the animal to its environment ef- 
fected through the agenvy of the nervous system.” 

The action of the electric current upon the lowest 
forms of animal life is directly the opposite of that ob- 
served upon differentiated muscle and nerve. ‘In 
general the orientation of infusoria is such that they 
arrange themselves longitudinally in the lines of cur- 
rent, with their anterior ends toward the cathode, and 
their swimming movements, it any, in that direction.” 
























































Fig. 2, 















































Fre. 4 


Roux, in experimenting on fertilized frogs’ eggs, 
noticed that under a strong current each egg shows 
a division into three zones—t wo dark polar areas sep- 
| arated by a light equatorial zone—and the eggs ar- 
|range themselves so that the light equatorial stripes 
| lie at right angles to the lines of current. 

Ciliated infusoria swim with the current; flagellata 
against it. “It is difficult to resist laughing,” says 
| the lecturer in his concluding experiment, ‘* when one 
|has under one’s eyes the spectacle of a galvanic bath 
|such as this, containing a mixture of ciliated and fla- 
gellated protozoa. In the absence of any electrical 
current, they are swimming about in all directions, 
intermingling in the most friendly manner. Make the 
current, and two armies, so to speak, assemble them- 
selves on the two banks; ciliata to the cathode, fla- 
gellata to the anode! appears to have been their mot 
dordre ; and now, if we reverse the current, the two 
armies put themselves in motion and appear as if 
precipitating themselves on each other; but no disas- 
ter happens. The opposing crowds slip through each 
other and reassemble at the pole which they respect- 
ively affect.” 





| 





A NEW SPECTRAL PHOTOMETER. 
By A. KoEnNIG. 


KETWEEN the collimator tube, which has the super- 
jacent slits always of equal width, and the eye-tube, 
there is introduced a flint glass prism, and farther 
toward the eyepiece a twin prism ; that is, a combi- 
nation of two flat prisms, touching each other with 
their thick ends (such, e. g., as are used in Fresnel’s 
interference experiment), and toward the collimator a 
so-called Rochon’s prism. By means of this arrange- 
ment there are produced eight spectra, in one plane 
of which three times two each coincide with each oth- 
er, and of which each pair are polarized vertically to 
one another. Inthe plane in which the spectra ap- 
pear there is. a diaphragm which, at the spot where 
two spectra polarized verticaliy to each otber coincide, 

ossesses a slit, through which therefore a given color 
ix cut out of both prisms. If we look through the slit 
toward the twin prism its entire surface is illuminated 
with spectral light, and we see the upper half of the 
field of vision illuminated with light of the one spec- 
trum and the lower half with the light of the other. 
By turning the telescope we can see through the slit 
another color of both spectra, so that the observation 
can be effected for coat achem If we have only one 
source of light for both slits, or if we cause two 
sources of light of equal brightness to act upon one 
of the slits, there ensues a slight loss in consequence 
of the reflection within the apparatus, and the two 
semicircles are not equally illuminated. If we now 
interpose a Nicol prism between the telescope and the 
slit in the diaphragm upon which the spectra fall, we 
can produce ap equal brightness of both fields of vis- 
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ion by turning the Nicol prism. If the sources of light 
which throw the light into each of the two slits are 
of different intensity, we can have an equal intensity 
by another rotation of the Nicol prixm. The propor- 
tion of the illuminations can be deduced from the an- 
gie of deflection.—Aunalen der Physik und Chemie 
and Zeit. fur Analytische Chemie; Chem. News. 


[Continued from SurrLemwent, No. 1042, page 16658 


NOTES ON GOLD MILLING IN CALIFORNIA.* 
By Ep. B. PREsTON 


ScREENS and Frames — Screens of different materials 
and with different orifices are used ; the materials com- 
prise wire cloth of brass or steel, tough Russian sheet 
iron, English tinned plate, and, quite recently, alumi- 
num bronze. The Russian sheet iron plates are perfo- 
rated with round holes or slots; the latter are vertical, 
horizontal, diagonal, or curved, and are either entirely 
smoothed or burred on the inner side. The latter form 
is intended for longer wear by closing the burrs with a 
mallet when too large, thereby prolonging the life of 
the sereen, These screens last from fifteen to thirty- 
five days. The plates have glossy, planished surfaces, 


and come in sheets of 28in. to 56in., costing in San Fran- | 
The English | 


ciseo from 65 to 80 cents per square foot, 
tinned plate sereens come in sheets of 1 ft. to 14¢ ft. 
square; they are more flexible than the Russian iron, 
hence do not permit of the pulp caking along the lower 
edye when fed high ; and, as compared with a Russian 
iron one of the same perfora tions, they give a greater 
discharge, but they are short lived—averaging about 
ten days. The tin is burned off before using. 

Brass screens, costing in San Francisco 36 cents a 
square foot, are sold in rolls ; they give the greatest 
discharge for an equal area, and last from ten days to 
two weeks, but should not be used if evanide of potas- 
sium be used in the battery, on account of clogging 
with amalgam. The “aluminum bronze” plates 
come in sizes similar to the sheet tinned plate, but 
unpunched, the latter work being done here ; they are 
much longer lived than either of the other kinds, and 
have the further advantage that when worn out they 
‘an be sold for the value of the metal for remelting ; 
these plates are bought and sold by the pound, and 
are said to contain 95 per cent. of copper and 5 per 
cent. of aluminum. Steel wire screens are not much 
used, on account of their liability to rust. The life of 
a screen depends, aside from the manner of feeding, on 
the width of the mortar, the height of the discharge, 
and the hardness of the rock. Wide mortar and high 
discharge are favorable to the preservation of a screen, 
The form of the perforations — round holes, or slots, 
etc. —influences the discharge area of the sereen. 

A good deal of confusion exists in interpreting the 
numbers of the different kinds of screens. Wire screens 
take their numbers from the meshes to the linear inch, 
while perforated and slotted screens are numbered 
from the needle used in punching them, these needle 
numbers being the same as are used for sewing ma 
chines. The sizes most frequently used in gold milling 
are from No. 6to No. 9of the perforated and slotted 
sereens, and from No. 30 to No. 40 of the wire screens. 
The slots are from ‘4 in.to 4 in. long, and placed alter 
nating or even in the rows, some being burred on the 
inner side. 

The following table gives a comparison of the differ- 
ent varieties, with their numbers : | 


No. of Corresponding Width of Slot, Weight per Square 
Needle Mesh Inches f 

5 20 0029 1°15 «Ib. 

6 25 0027 1°08 Ib. 

7 30 0024 0947 Ib 

s 5 i) 0022 O'9LS Ib. 

9 10 0020 O'S827 Ib. 

10 nO 0 018 0°735 Ib. 

11 DD 0-016 0-666 Ib 

12 60 0-015 0666 Ib 


The proper size required is a matter for the millman 
to decide at each mill. The character of the ore and 
the coarseness of the gold have to be considered, 
as well as the inside dimensions of the mortar; ore 
earrving extremely fine gold requiring a finer ecrush- 
ing, as the gold must be freed from the quartz matrix 
in part if the quicksilver is to act on it, but where this 
would lead to if carried out to its legitimate end may 
be imagined, when the writer states that he has ob 
served, under the microscope, a particle of quartz that 
had passed through a No. 9 screen (40 mesh) and still 


contained several separate but included particles of 


* From Bulletin No 
Crawford, State Mineralogist. 


ti he California State Mining Bureau. J, J 
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gold. Sulphide ores, baving a much greater tendency 
to form slimes, should be crushed as coarse as 
vermissible, and where the sulphides predominate 
argely, amalgamation in the battery is best avoided, 
The pulp discharged through a sereen carries but a 
stall percentage of the size of the orifice ; while the 
largest proportion is much finer, it is possible to use a 
much coarser screen than the size desired to be ob- 
tained without any great detriment, while greatly in- 
creasing the output. 

The Screen Frame (Figs. 24 and 25).—It is made from 
strips of sugar pine 14¢ in. by 3in. broad, mortised and 
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As dies wear down, wooden chock-blocks (« 






— TT 
blocks bolted solidly together, and fitted and keyed to 
the lower edge of the mortar along the discharge open. 
ing, with one part projecting above the other, forming 
a recess on top to contain the sereen frame, and lined 
with a piece of blanket to make a close joint. The 
inner side is sloped or rounded off, and fitted with an 
amalgamated plate. The front aud ends are faced 
with iron plate to protect the wood. Two or jnore 
sets of these chock blocks should be provided, of wirich 
one stands 2 in. higher than the other ; they are then 
used alternately, the higher one with new shoes and 
dies, to be replaced by the lower one. when the cies 





Do 


ApjuUSTABLE BATTERY SCREEN. 


yn which the inside plates are fixed), of less 


height, are substituted, thereby preserving uniformity in height of discharge. 


reversible ; 
discharge opening, grooves being cast on the exterior 
of the mortar for their reception. It is frequently 
strengthened with one or more vertical ribs across the 
center opening, and is faced with iron plate on those 
portions of the side and bottom that come in contact 
with the iron keys that hold the frame solid against 
the mortar. In some mills the frame is made several 
inches lower than the opening, to permit the millmen 
to observe the interior of the mortar while in action, 
and to allow the hand to be introduced to remove any 
chips that may have passed in with the ore, as these 
have a tendency to bank up against the screen and 
interfere with the discharge of the pulp. Where such 


a screen frame is used the opening above is kept cov- 
ered with a strip of canvas tacked to a wooden rod, 
laid on the upper projecting lid, while the loose end of 
the canvas hangs against the inside of the upper part 
of the sereen frame, 

The Plate Block (Chock 


Block) consists of wooden 
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usually they are made to close the entire | 


are worn down somewhat, to retain a more even dis- 
charge than would otherwise be possible. 

The Drop ss the height through which the stamp is 
raised by the cam, and through which it drops when 
released. Usually it is the same for all the stamps in a 
battery, although the end and feed stamps sometimes 
receive a different drop. It is regulated through the 
raising or lowering of the tappet. and depends mostly 
on the hardness of the rock. It is one of the factors 
in determining the speed with whieh the blows from 
the stuiup shall be repeated. The usual combination 
of the two in the California mills is alow drop with 
rapid motion. 

The Discharge is the distance between the top of the 
die when in place in the mortar and the lower edge of 
the screen through which the pulp discharges. It is 
one of the most important factors in the duty of the 
stamps and the gold output from the ore. It should 
be maintained as nearly as possible at an even height 
through the entire period of crushing; the height of 
the chock block or screen frame being lowered to corre- 
spond with the wear of the die. A further means used to 
retain an even discharge is by placing a 2 in, 1ron plate 
under the dies when worn thin. The discharge stands 
ina certain relationship with the fineness of the screen; 
low discharge goes with coarser crushing, a high dis- 
‘charge with the opposite. The discharge varies in 
California from 4 in. to 10 in. 

Water Supply.—Water pipes of 3 in. diameter are 
| brought along the front of the mortar near the upper 
|edge, with branch pipes lin. in diameter, supplied with 
| faucets leading to the feed side of the mortar, to con- 

vey the battery water in at the back, or through the 
| plank covering on the top; this water is under mode- 
rate pressure. A second discharge pipe is carried down 
|in front to the lower lip of the mortar, where a mova- 
| ble perforated branch is turned across the front of the 
|screen, discharging along the entire line on the lip; 
|this second discharge pipe also supplies a hose. Tie 
battery water should enter both sides of the mortar in 
an even quantity, and the total amount must be suffi- 
cient to keep a fairly thick pulp that discharges freely 
through the sereen. About 120 cubie feet of water per 
ton of crushed ore may be considered an average, or 8 
to 10 cubic feet per stamp per hour. 

Aprons and Apron Plates.—The apron is a low table 
placed in front of the mortar. just below and in imme- 
diate proximity to the lower lip of the discharge, for 
the reception of amalgamated copper plates. It is set 
on a sufficient grade to permit the discharging pulp to 
flow over it in an even stream, while affording the sus- 
pended amalgam an opportunity to reach, and adhere 
to, the plate surface. The size, shape and slope are at 
the will of the millman ; but usually they are rectan 
gular, with the plates screwed down to the table with 
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copper serews, perfectly level and smooth, the sides be 
ing secured with wooden cleats. The grade given va- 
ries from 4¢ in. to 24¢ in. to the foot, and the width of 
the apron is usually the width of the discharge opening 
of the mortar. In some mills several of these apron 
pilates are placed pepe discharging from one 
to the other. They are usually rigid, but in some in- 
stances the apron next to the mortar stands on rollers, | 
permitting it to be rolled back, and thus giving freer, 
access to the front of the mortar. They should not be} 
attached to the battery frame. 

Sluices and Sluice Plates.—These vary from 12 in. 
to 20 in. in width, and are placed below the aprons ; 
they are usually set to a grade different from that of, 
theapron. The plates can be fastened by cleats, or | 
are laid overlapping at the ends, and, if not wider 
than 16 inches, do not need to be fastened down with 
side cleats; this permits of their being picked up and 
cleaned at any time without stopping the battery. 

The sluices are rarely over 16 ft. long—more fre- 
quently in lengths of 8 ft.—and should always be 
placed double. The width and grade, as compared 
with the apron areas, are mostly faulty in California 
mills. 

Clean-up Barrel.—Large mills are supplied with 
clean-up barrels, which consist of iron barrels sup- 











Fre. 26. Crran-up Barre, 


ported by trunnions resting in bearings on short 
standards. One of the trunnions is extended to carry 
a loose and a tight pulley, by means of which it is 
revolved. A manhole, with tight fitting cover, is 
provided for charging and discharging, and below it 
is a sluice with cross riffles to receive the pulp when 
discharged from the barrel. The barrel should make 
from thirty to forty revolutions a minute, requiring 
214¢ horse power. It is used to treat the battery 
sands when cleaning up the mill; also, all the serap- 
ings from the mill floors, as well as sand from the 
drop boxes and amalgam traps, large pieces of quartz 
or pieces of broken shoes being added with water and 
quicksilver to assist in the operation. 

Clean-up Pan (Fig. 27).—This is a small amalgamat- 
ing pan, 3 ft. to 4 ft. in diameter, operating with mul- 
lers with wooden shoes, and is run at a speed of thirty | 
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Cugan-ur Pan. 
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revolutions, requiring 144 horse power. When in use 
the pan is half filled with water, and the amalgam 
put in, with an addition of clean quicksilver, and, if 
required, also some lye. After sufficient grinding, the 
muddy water is run out through plug holes, the mul- 
lers stopped, and the contents drawn off in buckets. 
The iron found floating on top of the quicksilver is 
removed with a magnet; the sand is washed off with 
a small stream of clear water, and if any dross be 
found covering the surface, it is skimmed off with a 
sponge or piece of blanket. 

Cleaning-up Room.—This is an apartment in close 
proximity to the batteries and aprons, provided with 
a tight floor, and with a door under lock and key; 
the floor is best when laid in cement, to avoid all; 
losses from spilt quicksilver or amalgam. It should 
be well lighted and furnished with a sloping table large 
enough to place a screen frame ou; also with one or 
two watertight boxes about 4 ft. long, 3 ft. wide and 
3 ft. deep, for panning out purposes; these are sup- 
plied with plug holes near the bottom, to drain off the 
water, besides water pipes and fittings to fill the boxes 
when required. 

One or two wide shelves should be provided to hold 
the chemicals, quicksilver and utensils needed in 
cleaning up. The latter consist of pans, Wedgwood 
mortar, brushes, scoops, cups, Knives, chisels, rubbers, 
scrapers and a supply of closely woven drilling or light 
canvas; the latter is used to squeeze the superfluous 
quicksilver from the amalgam. A good pair of bal- 
ances, with a set of accurate weights, capable of 
weighing the amalgam and the retorted bullion, 
should also be provided. The table should be made 
of a solid plank, or a slab of slate or marble, supplied 


with a raised edge, and grooved around to drain into| would 
a pan placed on a shelf attached below the lower end ; | project 


some tables are covered with an amalgamated plate. 

It is sometimes convenient to Have a small safe in 
the clean-up room, but it is always better to have the 
amalgam delivered to the office. 


POWER FOR MILLS. 


On account of the favorable position of the majority 
of California mines as regards their proximity to 
mountain streams and the large ditch systems, the 
application of water for the motive power of the mills 
is rendered easy, and where the distance from these 
sources is remote, electricity generated in such locali- 
ties and transmitted to the mill is being successfull 
applied. Where steam power has to be used, the well- 
timbered western slopes of the Sierra Nevada permit 
the cost of fuel to be kept at a comparatively low fig- 
ure. Where both water and timber are hard to obtain, 


as in the desert regions of the southern part of the! 


State, gas engines have been applied with most satis- 


factory results. 
In applying water power, where 


the pressure is suffi- 
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cient, hurdy-gurdy wheels are chiefly used; these are 
vertical wheels with narrow breasts, having buckets 
of various patterns radially attached to the outer cir- | 
cumference, the water being projected through one or 
more nozzles against the buckets at a low point of the | 
wheel, allowing the water to pass from the buckets as 
soon as the blow has been delivered. The principal 
patterns in actual use are the Knight, Pelton and 
Dodds ; the actual effective power developed by the 
Pelton buckets is given at about 75 per cent. to 80 per 
cent. Where sufficient pressure cannot be obtained, 
the Leffel turbine and the overshot wheel are in use. 
As the Pelton wheel seems to find the most frequent 
application in California, it may be convenient for 
ssfimen to have the following rule applicable to these 
wheels : 

When the head of water is known in feet, multiply 


| self. 


roduce, the way in which the light fell on the 
Gon of a cornice, on the mouldings of a piece of 
furniture or a seat, on the most trifling and humble 
accessories. If the tapestry which seemed to suit for 
a background or the armchair in which the principle 
figure was to sit were wanting in Meissonier’s proper- 
ties, he bought them. If the required object were not 
to be found, he had it made. He would even order, to 
copy them better on his canvases, chimneypieces and 
staircases, which he afterward sold for an old song. 
When the elements of the picture were collected 
Meissonier planned out the main lines of it in his 
mind. Then, without making any preliminary sketch 
of the whole, he set to work on studies o7 detail, which 
were generally studies of costume. He turned out 
dozens of them, until the costume of each of the figures 
had taken its form. Work on the head, the details of 
| the face, he reserved until the time when, the picture 
having been begun, and the actors in the drama being 
in their places, he had only to give the final touches. 
But though he worked with great facility and his 
touches followed each other rapidly and were wonder- 
fully sure, he could not produce quickly. At the most 
he would finish a leg in a day of steady work. This 
slowness of execution, however, did not prevent Meis- 
sonier’s inexorably destroying the work of several days 
if he were not thoroughly satisfied with it. His desire 
for perfection rendered him inexorable to everything 
that did not fully realize his idea. To understand the 
cae pe taken by the painter to obtain absolutely 
ruthful effects in his great works, nothing can be 
more instructive than the history of ‘‘ 1814,” one of the 
most popular of his pictures. It is thus told by his son: 
‘*The execution of the picture, though meditated and 
composed for months in wy father’s brain, was long 
delayed for want of snow. The winter of 1863 was 
already far advanced and not a flake of snow had 
\fallen. At last itcame. When it lay thick enough in 
our garden my father at once took his ineasures, had 
it trampled by the servants and soiled with barrow- 
fuls of earth. It soon became as muddy, dirty, and 
sad as one could wish. Theu and then only my father 
began to work out of doors, posed his horses, in spite 
of the low temperature, in the snow, and with pro- 
digious activity pusbed on his studies of detail in 
order to have them complete before the thaw came. 
Fortunately the hard weather lasted as long as was 
necessary, sometimes cold, sometimes snowy, but 
always with the same sad, black sky, laden with 
opaque clouds—the sky necessary to obtain the desired 
effect. After the generals of the escort came the turn 
of Napoleon. All the parts of the costume were ready. 
They had been made under the supervision of Prince 
Napoleon and accurately copied from the authentic 
relics of the Emperor in his possession. The moment 
had come to clothe the model with them, but it was 
found that he could not get intothem. The coat was 
toc small for him, but, to make up, the hat came down 
over his eyes. My father tried on the costume bim- 
The coat fitted him like a glove, the hat adapted 
itself perfectly to his head. e did not hesitate a 
moment. He mounted the white horse sent from the 
imperial stables, took the model’s place, and with a 
mirror set up before him, feverishly copied his sil- 
houette and the background against which it stood. 
The cold was intense, and my father’s feet almost froze 
in the stirrups. Chaufferettes were held under them 
and a brazier was placed beside him for him to warm his 
stiffened fingers. Friends tried to convince him that he 
was giving himself unnecessary trouble. When the 
landscape was done — should he not go back to his 
warm studio to paint the figures? My father rightly 
observed that in the studio the values, the relations of 
the tones of the figures to the landscape, would be 
wanting, and he held out tothe end. All the studies 
were made under the same conditions.” 

















CALVERT VAUX. 





| In the death of Calvert Vaux, who was accidentally 
| drowned near this city, November 20, the profession of 
|landseape art in this country has suffered an almost 
|irreparable loss. Born in London almost seventy-one 
| years ago, he had already achieved distinction in his 
| profession as an architect when at the age of twenty- 
four he accepted an invitation from Andrew J. Down- 
ing to come to this country as his business associate. 
He had a talent for landscape painting and an appre- 
| ciative love of scenery, which enabled him to combine 
effectually natural objects and artificial structures. 
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it by 00024147, and the product is the horse power ob- | 
tainable from one miner’s inch of water. , 
The power necessary for different mill parts is : 


os ES Pas H.P.| Por several years the two artists were successful 
For each 850 lb. stamp, dropping 6 in. 95 times per 1-38 | colaborers in the field of landscape art, and at the 
F oye pe . ‘d oo es >6 in. 95 times per ““' time of Downing’s | untimely death in 1854 they were 
OF CCD 700 ID, StalDp, GFOPpIng Vv ID. + 11g engaged in designing and constructing the grounds 
EREBGED. «00 «+» 0 0s 2 cccrserese | leg TE tarihoesh ‘about the Capitol and Smithsonian Institution, in 

For each 650 Ib, stamp, dropping 6 in. 95 times per Washington, the most important work of the kind 
MINULE.... .- we sseeerees cesses seenes | which had yet been attempted in thiscountry. Mean- 


For an 8 in. x 10 in. Blake pattern rock breaker... 9°00 


For a Frue or Triumpb vanner, with 220 revola- while, the gathering sentiment in favor of spacious 
: 2 


and accessible city parks which had found expression 


tions per minute ....... Lae SeePsynse. Ave 68 9°50! in the eloquent letters of Downing at last secured, 
For a 4 ft. clean-up pan, making ost sag pinnae 1°50| through legislative action, the parohase for a public 
For an amalgamating barrel, waking 30 revolu- pleasure ground of the rectangular piece of land now 
tioms ....... .. .+++.+. RO A Ales 4s egg 1-09 | Known as Central Park. In 1858 the city authorities 
For a mechanical batea, making 30 revolutions.. . | selected, out of thirty-three designs offered in compe- 


| tition for the new park, the one signed ‘‘ Greensward,” 
—_——_— —— Ta 7 ~ joint aera of Mt 9 Law Olmsted 
* and Calvert Vaux, and Central Park as we know it 

MEISSONIER AND HIS METHODS. | to-day is the realization of this design in its essential 

IN his first genre pictures, says a writer in a French | features. This was the earliest example in this coun- 
paper, Meissonier followed the traditions which were | try of a public park conceived and treated asa con- 
in foree in his youth in the French schools of painting. | sistent work of landscape art, and the first attempt 
First bits of detail, carefully studied from nature or|in any country to plan a spacious pleasure ground 
from the living model, in crayon ; then, still in crayon, | which should have the charm of simple, natural scen- 
and after the living model, the whole composition. jery while it met the requirements of complete inclos- 
This composition he reproduced without variation in| ure by a compactly built city. No ove can read the 
his picture, the most minute effects of light beiug indi- | original plan as presented for competition without 
cated inthedrawing. It was not long, however, before | feeling how thoroughly an experience of nearly forty 
he became convinced that this system led to mono-| years has justified the forethought of the young 
tony of color, and without deflecting from the princi- | artists, or without a sense of gratitude to them that 
ple of doing nothing except from nature, which he had our first great park, which has to such an extent fur- 
made his rule from the beginning, he replaced the | nished a stimulus anda standard to other American 
crayon study by the painted study. At the same | cities for similar undertakings for all time to come, 
time, in order to leave nothing to inion he started| was a work of such simplicity, dignity, refinement 
the practice, whenever he began a picture, of arrang-|and strength. It may be added that this ‘“ Green- 
ing the scenery he was to reproduce in a corner of his|sward” plan, together with other reports on Central 
studio. This done, he placed the model among the | Park, on Morningside and Riverside Parks, of this 
seenery, as if in a tableau-vivant. He never began | city, on parks in Brooklyn, Albany, Chicago, San 
work until he had carefully studied the place to be' Francisco and other cities, both in this country and 
occupied by each bibelot, the effect that the hanging! the Dominion of Canada, by the same authors, con- 


(To be continued.) 
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tain a consistent body of doctrine relating to public 
pleasure grounds, a systematic theory of park art, with 
illustrative examples, whieh is unique and invaluable 
Mr. Vaux bad been a member of many important 
commissions and be acted as landscape adviser for the 
Niagara Fails Reservation, but for more than thirty 
years his best work and thought had been stexily 
wiven to this city, where, as landscape architect of the 
Department of Parks, he had designed many minor 
parks and squares as they have been acquired, and 
had completed the details of the larger ones. He had 
the venuine creative faculty which gave the stamp of 
originality to all his wo k, and a severity of taste 
which preserved it from anything like eccentricity or 
extravagance; and while thus fully equipped on the 
artistic side, he had a fertility of resource and an un- 
flagging industry which enabled him to grapple suc- 
cessfully with all the complicated practical problems 
of his profession, 

In private life Mr. Vaux was a man of singular 
modesty, gentleness and sincerity, and while his learn- 
ingand accomplishments gave him an assured position 
in the republic of letters and of art, his kindly and 
unselfish disposition endeared him to every one with 
whom he was closely associated. Asa city official he 
was a model of intelligent zeal and sturdy integrity, 
and no man in publie life was ever more loyal to his 
duty or to his art. More than onee, when some con 
struction affecting the design of the parks was under 
taken against his advice, he promptly resigned, but in 
every instance he was quickly reinstated in obedience 
to a vigorous demand of the people of the citv, who 
felt assured that while his counsel prevailed their 
pleasure grounds were safe. To Calvert Vaux, more 
than to any other one man, this city owes a debt of 
gratitude for the fact that Central Park, in spite of 
attacks on every side, has been held so secure against 
harmful invasion and has been developed so strictly 
on the lines of its original artistic conception. 


[Continued from SurrLement, No. 1042, page 16661.) 
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By D. Morris, ©. M.G., M.A.. D.Se., F.L.S8., Assistant 
Director of the Royal Gardens, Kew. 


LECTURE II, 
EFYOOGENOUS FIBERS. 


THE fibers of endogens or monocotyledonous plants 
are found isolated in the stems and They do 
not form a continuous ring as in the bast fibers of di 
¢eotyledonous plants. They oceur in definite bundles, 
called tibro-vascular bundles, distributed in the cellu 
lar tissue ; and usually inclosed in a bundle sheath. 
All the fibers proposed to be dealt with in this lecture 
are derived from the leaves of tropieal endogenous 
piants. In facet, they may very appropriately be callea 
leaf fibers, as opposed to the stem or bast fibers of ex 
ogenous plants treated in the last lecture. The mode 
of oecurrence of the leaf fibers is very similar in all 
cases. A typical example is found in the valuable 
fiber obtained from the leaves of species of Agave. 
This fiber is known in commerce as Sisal hemp. The 
leaves in this case are sword shaped, somewhat fleshy, 
firm in texture, and terminating ina sharp spine. They 
are arranged in a with about thirty or forty 
leaves in each rosette. The most familiar example of 
this is the common American aloe. 


lea Vea, 


rosette 





| 
} 
| 
| 





Fie. 7.—SISAL HEMP (AGAVE RIGIDA, VAR. 
SISALANA) 
Transverse section through the middle of the leaf The right hand sick 
represents the upper surface K, epidermis P. peripheral row of 
trations ‘ entrai row of Dbundies,* 


The above figure gives the appearance of an Agave 
leaf, cut transversely to its axis. The fibro-vascular 


bundles are of two kinds: First, there are 
phera!l rows of small bundles, occurring immediately 
under the epidermis, on both surfaces of the leaf. 
These two rows extend from the center outward, but 
they terminate abruptly before they reach the mar- 
Seeondly, there are the ceutral bundles of fiber, 
one row of which reaches quite to the margin of the 
leaf. These central bundles vary considerably in size, 
those near the center being wenerally largest. At the 
center the rows are two to four deep. The space be- 
tween the bundles is occupied by small celled tissue, 
called the parenchyma. This is merely a packing ma- 
terial, and is useless for fiber purposes. To find the 
fiber material, and its structure relatively to other 
tissues, We must examine one of the fibro-vascular 
bundles from the center of the leaf. 

The whole bundle is surrounded by the small celled 
parenchyma, only slightly shown in the above figure. 
Next comes the large, thin walled cells of the starch 


the peri 


ve 
rita. 


* Lectures before the Society of Arta, London, March, 1805.—From the 


Journal of the Society 
Figs Sand # are adapted from a paper by Mr. C. H. Nichoila, B.A., 
in Lae Journal of the Institute of Jamaica, vol, i, p. 154, 
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layer, completely surrounding the bundle. Inside this 
ix the large mass of tissue called the sclerenchyma,* 
somewhat crescent shaped, and embracing within its 
two horns the vascular bundle. 
mass is made up of a number of thick walled cells with 
a central cavity. These cells form the fioer of com- 
merce, The vaseular bundle consists of two parts, 
the wood and the bast. In endogens the bast is use- 
less for fiber purposes, hence it is incorrect to speak of 
the bast fibers of monocotyledonous plants, To ex- 
tract tone fiber cells in this case it is necessary in the 
first instance to get rid of the small celled paren- 
ehyma, and also of the vascular bundle. The fiber 
buudle would then consist (in section) of a crescent 
shaped body made up of thick walled cells only. 
These cells may number from fitty to two hundred in 


| 





| Pie, 8—SISAL- HEMP (AGAVE RIGIDA, VAR. 
SISALANA). 


lransverse section through a fibro-vasenlar bundle embedded in (PAR.) the 
cellular parenchyma, 8.S., starch layer, forming a ring round the 


aclerenchyma (SCL. with the fiber cells closely packed together 
M.iL.., middle lamella. B.S, bundle sheath. X., xylem, or wood cells 
P.H., phloem. or bast cella, < 300 | 


each bundle. They are closely compacted by pressure, 
and their walls have grown so thick that the internal 
cavity, in some cases, is almost blocked up. Each cell 
is really separated from its neighbor by a thin parti- 
tion called the middle lamella. 

The turther structure of a fibro-vaseular bundle is 
shown in a longitudinal section. On each side, as be- 
fore, is the parenchyma, next the starch laver. and 
then the fiber cells or sclerenchyma. In the longitudi- 
nal section above SCL, is seen the somewhat abrupt 
termination of one or two of those fiber eells (known 
as the transverse septum Next to the sclerenchyma 
is the bundle sheath, B.S, and then come the wood 
cells, X. These are long, wide. somewhat thick 
walled, and eharacterized by peenliar ladder like 

Next to the wood cells comes the bast or 
The cells are mostly short, very delicate, 
walled, It is evident that they are useless 
purposes, The fiber cells, it is noticed, are 
they have a narrow internal cavity, and 


markings. 
phloem. 

and thin 
for fiber 
long ; 


very 
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Fie. 9.—SISAL 


PAR., parenchyma; S.S., 
. bundle sheath ; X., xylem ; 


transverse termination of fiber cells). 


lastly, they have thick cell walls. All these points add 
to tl eir value as a fiber material. They «re the essen- 
tial parts sought for in fiber plants, and, as will be 
shown later, they constitute in all cases the fibers of 
commerce, 


MANILA HEMP. 


| 
The plant yielding Manila hemp (Musa textilis) is| PLANTAIN 
| 


a wild plantain, native of the Philippine Islands, 
where several varieties are now cultivated for the sake | 
of the fiber. The stem, made up of the leaf sheaths, 
rises to the height of twelve to tweuty feet, with leaves 
similar to the common plantain, but uarrower. The | 
fruit is bard and dry, not edible. 

Cultivation.—The plant is propagated by means of 
suckers thrown out at the base of the parent stem. 
Plantations are established in fresh clearings on low! 
hills and under the shade of trees, left standing at 
sixty feet apart. The cost of establishing plantations | 
is about £5 to £8 per acre, not including the cost of 
the land. After this the vearly expense of weeding 
and maintaining the plantation in full bearing is at 
the rate of 30s. to 35s. per acre. The first crop is 
reaped at the end of eighteen months or two years 
after planting. The yield during the third and fourth 
vears 1s at the rate of four hundred pounds to seven 
hundred pounds of dry fiber per acre. The cleaning 
is done entirely by band. No machine has yet been 
invented that will extract the fiber so efficiently and 
cheaply. 


Usually 





* From the Greek skleros, stiff, bard, 
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| stems and splitting them, while the other cleans the 
| fiber. In many cases the workers are paid one-half of 
| the price of the fiber cleaned per day. At the current 
value of hemp im 1879, one laborer’s earnings were es- 
| timated at 74d. to 8d. per day. From these particu- 
jlars it may be gathered that the Manila hemp indus 
try in the Philippines is fostered by very exceptions| 
circumstances. The plant is native of the country. 
It is cultivated on virgin soil, of which, in that part «of 
the world, there is an unlimited extent ; and, in ad 
dition, the labor supply is both cheap and abundant 
| It is important to bear these facts in mind in starting 
| the cultivation of any fiber that is likely to come inio 
| competition with Manila bemp, Even in the Philip 
| pines there are districts in the western and northern 
| parts, with a drier climate, where the plants will not 
igrow. Hence it is useless to attempt to establish a 
Manila bemp industry in any country where the soil 
is not rch, and where there is not an abundant rain- 
fall well distributed throughout the year. 








Fie. 10. HEMP (MUSA TEXTILIS). 


Transverse section through a fibro-vascular bundle from the leaf sheath 
forming the so-called stem of the Manila hemp plant. The fiber cells 
are variable in diameter, with the cavity circular or oval. The divis 
ions between the individual cells are more clearly shown in Fig. 8 
~< BOO. 


MANILA 


Fiber in Commerce.—Manila nemp is “ the chiefest 
and best” of white cordage fibers. After it is ex- 
tracted by hand it is thoroughly dried in the sun and 
packed by hydraulic pressure in bales ready for ship- 
ment. Hemp not properly dried, or exposed to rain, 
becomes discolored and loses strength. It is charac- 
teristic of Manila hemp that it readily absorbs moisture 
and in an ordinary dry condition it contains 12 per 
cent. of “water of condition.” The various qualities 
of Ma ila hemp in March, 1895, were selling per ton as 
follows: Lapiz, £30 to £50 ; Quilot, £28 to £40; prime 
roping, £21 to £25; fair current, £17 to £18 10s.; 
onds, £16; good brown, £14 10s.; common do., £15 10s. 
| At this time Sisal hemp was selling per ton at £14; 
| Mauritius hemp at £21to £24; New Zealand Phormium 
at £12 to £14. The prices above quoted afford a very 
fair criterion of therelative value of these fibers. The 
| position of Manila hemp prectically determines the 
| prices paid for all white rope fibers. About 50,000 tons 
lof fiber are annually exported from the Philippine 
|Islands, and the estimated value is not less than 
jabout £2,500,000 sterling. Although the bulk of the 
shipments of Manila hemp is received in this country, a 
large part is reshipped to the United States. For in- 
stance, in 1891 there were received 448,000 bales of 
Manila hemp. Of these 175,919 were reshipped to 
America. The total receipts in the United States dur- 
ing 1891 (direct and indirect) were 316.677 bales. If we 
inciude Manila and Sisal hemp, the consumption of 
these fibers in the United States is more than twice as 
much as in the United Kingdom. 

Economic Uses.—Manila hemp is largely used as a 
material for white ropes for rigging and other purposes. 
It is also largely used for binders for reaping machines. 
Old Manila ropes make an excellent paper material. 
The manufactured articles made of Manila hemp in 
the Kew Museum consist of mats. cords, hats, plaited 
work, and lace handkerchiefs. One of the latest ap- 
| plications of this fiber is in the manufacture of lace and 
materials for ladies’ hats and bonnets. 

A successful attempt to establish a Manila hemp in- 
dustry in British North Borneo has lately been re- 
ported. Owing to the heavy taxes in the Philippines, 
it is claimed that North Borneo can export its fiber at 
a lower cost than the Philippines. 

AND BANANA FIBERS. 

Besides Manila hemp, produced by Musa textilis, 
other species produce fiber useful for cordage = pur- 
poses, for mats and for making coarse paper. The 
plantain, in Jamaica (Musa sapientum, var. paradi- 
siaca), produces a white, glossy fiber at the rate of 1°81 
per cent. of the gross weight. The price of the best 
plantain and banana fibers is, however, seldom above 
£12 per ton, and they would only fetch this price when 
there is a high demand for white rope fibers and a 
short supply of Manila and Sisal hemps. In spite of 
this, it is worthy of consideration whether the im- 
mense number of banana stems cut down every year 
50,000,000) could not 
be utilized for their fiber. It is evidently not sufti- 
ciently good to compete with first class rope fiber, but 
it night possibly be used for making coarse paper, as 
a packing material, or even for the manufacture of 
papier maché. The Abyssinian banana, Musa Ensete, 
vields a somewhat weak and dull-looking fiber. Musa 
Bajeo is grown in Southern Japan for its fiber, which 
is woven into cloth of an exceedingly durable character. 


sec- 


A laborer, working under pressure, will | Musa sumatrana, forming an impenetrable jungle in 
| clean about twenty pounds of hemp per day. 
‘two men work together, one cutting down the soft 


the Malay Peninsula, may eventually prove a usefa 
fiber plant. A banana, native of the Solomon Islands, 
vields tiber which is woven into ornamental gar ments, 


‘bags, and sleeping mats, 
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PINEAPPLE FIBER, 


The common pineapple (Annanas sativa) has a 
rosette of thirty to fifty narrow, strap-shaped leaves, 
from 3 to 5 feet long. These contain an abundance of 
fiber which, though somewhat difficult to extract, is 
possessed of great merit. It is finer and stronger than 
that yielded by almost any other plant except China 
grass. Inthe East Indies it is manufactured intoa 
beautiful fabric known as “pia” cloth. In the 
Straits Settlements, Sierra Leone, and some other 
localities in the old world, this tropical American plant 
has become thoroughly naturalized. The leaves in 
these semi-wild plants are more highly developed than 
in plants cultivated for the fruit, and hence are better 
suited for fiber parposes. In the Philippines it is 
also customary to pluck the fruit before it matures ; 
this is said to cause a considerable extra development 
of the leaves. 

Pineapple plants are grown in every tropical coun- 
try, and their cultural treatment is well known. They 
are easily propagated by means of offsets from the 
base. The leaves are fully developed in about twelve 
to eighteen months, and each plant could vield at 
least ten to twenty leaves every year. For pina cloth 
the fiber is extracted by seraping by hand, tien 
washed and laid out to bleach in the san. Th e steep- 
ing, washing, and drying are repeated until the fibers 
are considered to be properly bleached. The fiber 
bundles are very fine, transparent, strong, and suppie. 
The ultimate cells are from 2 to 5 mm. long, fine, uni- 
form in diameter throughout, solid and glossy. 

A sample of pineapple fiber of excellent and extra- 
ordinary length (6 feet', grown at Malacea, was brought 
to this country by Mr. Derry in 1893. It was stated, in 
the Kew Bulletin, 1893, p. 368, that one manufac- 
turer was hopeful of using 1,000 tons a year or more of 
this fiber at the price of £30 per ton, delivered in Lon- 
don. “Pineapple hemp” is a regular article of ex- 
port from Formosa to Swatow, where it is made into 
tine “ grasscloth,” esteemed for its coolness as a sum- 
mer wear. 

CARAGUATA FIBER, 


Caraguata (Bromelia argentina).—The best fiber of 
Paraguay is ‘“‘Caraguataé ibera.” It is described as 
long and silky. There is frequent mention of it in 


of Africa for twine and cordage, and is regarded as Messrs, Ide and Christie as “an excellent fiber of fair 
most valuable, The fiber of Sansvieria cylindrica, | length and with plenty of life, . . . with the excep- 
known in Angola as “Ifé.” is said to be the best) tion of its color; its preparation is perfect, and even 
fitted for deep sea sounding of any fiber known. The ‘as it is we value it to-day (June 27, 1892) at £25 per 
special merits of the fiber yielded by each species will! ton.” 
be mentioned below. This plant differs from other species of Sansevieria, 
Konje Hemp (Sansevieria guineensis).—One of the}as it is evidently adapted to very arid conditions. It 
oldest and best known species. The mottled leaves | might, therefore, be found valuable for cultivation on 
| are somewhat flat and leathery, about 3 to 4 feet long, | land too dry for other produce, Lieutenant Colonel 
'3 inches broad in the middle. On the Zambesi it | Stace mentions that there is any “amount of ‘aloe’ 
yields “‘a valuable fiber similar to Manila hemp.” It | within reasonable distance [of the Somali coast], and 
grows “‘in great abundance in many places, keeping | it would be much improved by being properly culti- 
to the shade of woods.” Ig Mauritius, Jamaica, Cu-| vated.” In preparing the fiber ‘‘the plant is not cut, 
ba and Trinidad it is semi-wild and yields excellent but pulled out of the ground and the sharp points 
fiber. In Jamaica the return, under favorable condi- | cut off. It is then divided into two down the middle 
tions, is estimated at 144 tons of dry fiber per acre, of |and beaten with a stick until quite soft. The pieces 
the gross value of £45. Samples received in this coun-| are then drawn between two strips of wood fastened 
try from Trinidad, in 1886, were valued at £20 per ton, | tightly together until all the pulp is squeezed out; 
but the color and strength were not normal. (Good | no water is used. When quite dry, the fiber is ready 
machine-cleaned fiber from Cuba is said to have real-| for shipment.” It is speciaily mentioned that the fiber 
ized £50 per ton. must be extracted directly the plant is gathered, or it 
Sansevieria Longiflora.—This plant is a native of | is spoiled. 
equatorial Africa. The leaves are like those of 8. 
| guineensis, but usually larger or flatter and not inva- 
riably blotched with green. The best distinetion is Sisal hemp, Henequen, or Yucatan hemp, is pro- 
| the individual flower, which is 3M to 4 inches long, duced by a species of Agave, native of Mexico, of which 
| while in 8. guineensis it is only 2 inches long. Fiber | the common “ American aloe” is the type. There are 
‘from 8. longiflora, grown at Kew, was described in| two, if not more, varieties cultivated for fiber. The 
1887 as ‘very bright, clear and strong; in every way |chief one is the **Sacqui” (Agave rigida, var. longi 
a most desirable commercial article. It would compete | folia), Plants were received at Kew in 1879, and again 
| with the best Sisal hemp for ropemaking purposes. |jn 1890. The other is the ** Yaxqui” (Agave rigida. 
Value, £30 per ton.” | var. sisalana). The former has leaves with side teeth 
Pangane Hemp (Sansevieria Kirkii).—The leaf is very | and a strong terminal spine; the latter has the ter- 
|horny in texture, with a brown edge, much mottled | minal spine only ; the edges of the leaves are smooth. 
|on both sides. This species was discovered by Sir John Cultivation.—These Agave plants are propagated 
Kirk, who states : “ It grows abundantly near Pangane | either by suckers from the base of the stem, by seed, 
on the mainland opposite the island of Zanzibar. . . .| or by bulbils (called “pole” plants) produced on the 
It is used by the natives and yields a long and useful | flowering branches. The latter appear in the axils 
| fiber.” The robust habit and large size of the leaf of , below the flower and number wany thousands, They 
this plant render it very valuable for fiber purposes. | remain in the parent plant until they are about four 
| Under exceptional circumstances a single leaf will at-| to six inches long, and sometimes much longer, 
tain the height of 9 feet. Fiber from a plant grown| The land suited for the cultivation of Sisal hemp 
at Kew was valued in 1887 at £27 per ton. \is entirely different from that required for Manila 
Neyanda (Sansevieria zeylanica).—This has long) hemp The best fiber districts in Yucatan possess an 
| beeu cultivated in Ceylon. ‘The leaves are semicircu- | arid climate, with gravelly, stony or rocky soils ; they 





SISAL HEMP. 





| lar in transverse section. 1 to 2 feet long, dull green with | are only a few feet above the level of the sea; the 


works of travel, and fine specimens were shown in the |@ red margin, and copiously banded with white. The summer heat is intense. It is claimed that the fiber 


Paraguay Court at the Exposition Universelle, held at 
Paris in 1889. Specimens of the plant, abundant ina 
wild state, were received at Kew in 1890, and it was 
found to be a new species of Bromeliaces allied to the 
pineapple, which it resembles both in habit and char- 
acter of the leaves. In a report furnishea to the 
Foreign Office by Mr. Arthur Herbert (No. 1,006, 1892), 
it is stared ‘**the ibera is a sort of caraguata, and its 
fiber is of a finer quality than that of its congener, but 
neither of them has obtained any importance in 
commerce, owing to the cost of cleaning and separating 
the fiber from the leaves. Several attempts have been 
made, but so far without any great success. From the 
interest that has been awakened in this product in 
European markets, it would seem to deserve a more 
serious study, and the opinion seemsto prevail that 
with improved machinery and more skillful adminis- 
tration more profitable results might be obtained.” 


Any machinery that could successfully extract pine- | 


apple fiber could also clean the caraguataé fiber. It is 


anticipated by those acquainted with the local cireum- | 


| 
According to the Kew Bulletin, 1887, April, p. 8:/ 
“There are several samples of a wild pineapple | 
(Bromelia sylvestris, Willd.) fromthe West Indies and | 
Central America at Kew, but there is no record of | 


stances that caraguati fiber will some day form an 
important article of export from Paraguay. 


OTHER BROMELIA FIBERS. 


their commercial value. A sample supposed to be 
from this plant was lately sent from Trinidad, upon 
which the brokers reported as follows: ‘ Not yet in 
commercial use, but destined, we think, to a successful 


ample length; say £30 per ton and upward.’ 

“The fiber of the Jamaica pinguin (Bromelia Pin- 
guin, L.) would appear not to be of high value. The 
plant covers hundreds of acres in the plains and low- 
lands of Jamaica, and an effort was made some time 
ago to prepare the fiber for commercial purposes, 
The report of brokers upon a sample of 90 Ib. was as 
follows: ‘A long, towzeled, weak fiber, of bad color, 
coarse, no strength,and only fit for breaking up. 
Similar to St. Helena hemp tow, but not so good. We 
should think £12 to £10 per ton the utmost value.’ 





Several samples of this Pmguin fiber from Jamaica | 


and elsewhere, cleaned both by hand and by machine, 
are to beseen in the Kew Museum, No. II.” 

Another bromeliad (Karatas Plumieri) with leaves 
8 to 10 feet long, armed with distant, incurved teeth, is 
common in tropical America. It isa well-known and 


valuable fiber plant. It is said to be used by Indians | 


in making the tinest hammocks in Central America, 
Guiana, and Brazil. 


BOWSTRING HEMPS. 
The species of Sansevieria yielding bowstring hemps 


have creeping rhizomes anda rosette of leaves of a/ed that the fiber of Sansevierias, in competition with general. 


| ple beating and washing. I 
jand the difficulty of handling them in large quanti- | apart, equal to about 600 to 1,000 to the acre. Broad 


| 


future ; fine, soft, supple fiber, strong and good color, | 


| quite cylindrical and solid, about 3 to 4 feet long and on the French Decauville system. 


| Singhalese use the fiber in numerous ways for string, is stronger and more abundant in dry, hot soils than 
| ropes, mats and a coarse kind of cloth. 


t : } in rich, deep soils. The plantations are formed with 
Generally the fiber is prepared by retting or by sim- | young plants about 18 to 20 inches high. These are put 
he small size of the leaves, }out in rows, at distances varying from 6 to 12 feet 


lanes are left here and there for the purpose of mak- 
ling roads or trainways, all converging on the factory, 
where the leaves are cleaned. A plantation begins to 
vield in three to five years, depending on the size of 
lthe plants when first put in and the nature of the 

soil and cultivation. 
| Harvesting.—When the leaves are fit to cut 10 to 20 
}are taken from each plant, beginning from below. The 
cutting may be repeated two or three times a year, ac- 
| cording to the vigor of the plants. As soon as a plant 
|shows signs of “poling” it is regarded as useless for 
fiber purposes. The pole is cut out and the rewaining 
leaves are harvested soon after. To provide for the 
|continuance of the plantation “it is the custom to 
|place at the foot of each plant (when about three- 
|fourths of its life are spent) a small plant which re- 
places the old plant when the latter is removed.” The 
|period of the life of a plant may extend from five to 
Fie. 11.—BOWSTRING HEMP (SANSEVIERIA |ten years or more. Cutting the leaves too severely 
SULCATA) | will accelerate the poling of the plant, and thus de- 

i ess | Stroy its usefulness. 

Extracting the Fiber.—The leaf cutters are paid at 
the rate of 25 cents per day for 200 leaves. The leaves 
are conveyed from the fields to the factory either on 
muie back or by means of light tramways. Each mule 
carries 200 leaves each trip; a task of 10,000 leaves re- 
ties, would render this species of less value commer- quires ten trips, with five mules each. On the tram- 
cially than any of the preceding. way a mule can draw a wagon with 3.000 leaves and 

Ifé Hemp (Sansevieria cylindrica)—This is a most make five trips a day, Most of the large fiber estates 
distinct and curious-looking plant. The leaves are in Yucatan are provided with light portable railways 
he more common 
about an inch in diameter at the base. When grow- machine used for extracting the fiber is the “ raspa- 
ing they look like a eluster of sharp-pointed stems, dor.” It is a rude piece of machinery consisting sim- 
The species extends across South Africa from Zanzi- ply of a wheel like a four foot pulley with a six inch 
bar to Angola. The fiber, as already stated, is very face. Across the latter are fitted pieces of brass an 
valuable. Specimens prepared from plants grown at inch square and six inches long, running across the 
Kew were valued at £28 per ton. 8. suleata is very face about a foot apart. This wheel runs in a heavy 
similar, but the leaves are wore slender, with rather wooden frame and makes about 110 revolutions per 
deeper vertical grooves. The fiber is slightly weaker minute. The leaf is put in at one end of the machine 
and valued at £26 per ton. and held by a strong clamp while exposed to the beat- 

Moorva or Indian Bowstring Hemp (Sansevieria rox- ers. The pulp is soon crushed out of it, leaving only 
burghiana).—This plant was long confused with 8. the fiber. The leaf is then reversed and the other end 
zeylaniea, but Sir Joseph Hooker (‘* Flora of British cleaned in the same way. The average work of one 
India.” vi, p. 271) has shown it to be quite distinct. machine, requiring 14¢ horse power, is 7,000 to 9,000 
The leaves reach 4 feet in height, narrow and semi- | leaves per day with two men feeding. It is estimated 
circular in transverse section, faintly clouded with that 1,000 ordinary leaves will yield 50 pounds of dry 
black. The plant is cultivated for the sake of its fiber | fiber. Exceptionally they will yield i00 pounds, but 
and is the original bowstring hemp plant. The many from strong plants from five to seven years old 75 
uses to which the fiber is applied in India are fully pounds would be a good yield. After the fiber is 
described in Watt’s * Dictionary of the Economic Pro- | cleaned it is spread out in thesun todry. It is after- 
duets of India,” vi, pt. 2, p. 460. | ward pressed into bales by lever or screw presses or by 

As regards the foregoing species, it may be mention- hydraulic pressure. The latter method is becoming 
he bales vary from 350 to 400 pounds, with 





Traneverse section through a portion of a leaf below the surface. Begin- 
ning from above are the cuticle, epidermis and large-celled parenchyma. 
Embedded in the latter are the fibro-vascular bundles, varying in size. 
The cells are thick walled, with a small cavity. 


fleshy character, sometimes flat, concave, round or | Manila and Sisal hemps, has possibly very little fature a cubic measurement of 22 feet. It is calculated that 


spear-shaped. The flowers are in spikes or clusters, 
white or green. The leaves are dark green, more or | 
less succulent, and banded or mottled with white or | 
black markings. They abound in a very valuable | 
fiber, remarkable aiike for finegess, elasticity and | 
strength. The Sansevierias are chiefly of African | 
origin, but one at least may be Indian. Some of the 
species are already widely distributed in tropical coun- | 
tries. They are capable of being propagated very | 
readily. Usually the rhizomes are divided and plant- 
ed; plants may, however, be raised from seed, or, bet- | 
ter still, from the leaves, which, if cut into pieces 
about two or three inches long, readily take root in| 
moist situations. Plants may be put out at 3 or 4 feet | 
apart. The first leaves for cutting may be produced 
in three to four years. In India, with Sansevieria 
roxburghiana, 1 lb. of fiber was extracted from 40 Ib. 
of sinall green leaves. It was ealeulated that mone | 
acre would yield 1,613 lb. of clean fiber at a gathering, 
two of which may be reckoned on yearly.” So far | 
Sausevieria fiber is not in commerce. It is. however, 
used largely in India—where it first received the name , 
of bowstring hemp—in Ceylon, and on the west coast 





before it. It is, however, so soft and silky and possesses the total cost of growing and cleaning the fiber and 
so much elasticity and strength that it is well fitted of delivering it at Progresso, the port of shipment, is 
for numerous other uses. The fiber cells have a length about 34 cents to4cents per pound Mexican money 
of 15to 3mm. When more widely known and dealt (about 144d. to 14d. English money). 
with on an extensive scale, the Bowstring hemps are Position of the Industrv.—The fiber plantations in 
likely to prove most valuable. They flourish in rather Yucatan are estimated to cover about 224.000acres. The 
damp situations, under the shade of trees, and exten- | total yield in 1892 was 250,000 bales of 375 Ib. each, giv- 
sive areas in west Africa and other countries could be ing a total weight of 131,250,000 Ib. Forthe whole 
devoted to the cultivation of these plants. When once country, this would be at therate of 760 1b. per acre. 
established, they remain as a permanent crop, yield- | The actual return is probably a good deal wore, as the 
ing regular cuttings of leaves two or three times a total area under cultivation is not all yielding fiber. 
year. | The estimated yield of the Yucatan plantations in 1895 
Somali-land Fiber (Sansevieria Ehrenbergii).—This | was 400.000 bales. A state duty of 20 cents per 100 Ib. 
was first brought into notice in 1892, under the name | is levied on hemp exported from Progresso. A detailed 
of “aloe” fiber. The plant was determined at Kew as account of the fiber industry in Yueatan is given in 
a species of Sansevieria, fitst collected byDr. Schwein-| the Kew Bulletin, 1892, pp. 272-277, and 1893, pp. 212- 
furth between Athara and the Red Sea, and named 218. The latter was prepared by her Majesty’s vice- 
by him S. Ehrenbergii. It is growing in large quan- consul at Progresso. A general account of Sisal hemp 
tities in Somali-land, on the African coast, opposite plants and efforts to start industries in various coun- 
Aden. The leaves are solid and almost circular, very , tries is given in the Kew Bulletin, 1892, pp. 21-40. At- 
stout and rigid, glaucous, and terminate in a strong, |! fached to this is a return of the average price per ton 
rather sharp point. Some are over 7 feet in height. (spot value) obtained for Sisal hewp in this country for 
The fiber received in this country wag described by each month from January, 1879, to December, 18¥1. 
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turn, brought down to September, 1895: 


Average for 








Year. Highest Lowest. the year. 
. = weed 
> & af & a £ 8 
i879 Hettvoeronvessboun Ge ae 21 0 24 O 
BE cee cocevese cee ° 2» oO 2 0 27 0 
_. EEL cocoon O 45 0 5 0 
I8t4 et genceodnens 20 0; 6 Of; 17 10 
1895... riser céyen ‘ ” 
; ° 3 07 
Jan. 1 to Sept. f wv 0° | » 7 





The fall in prices, so marked in the United Kingdom 
since 1889, was equally prevalent in the United States, 
This will appear from the following : 
PRICE PER POUND IN NEW YORK, DEC. 31, 
; —_— 
102. 1898, Int 


18% to Sept. 





Centa, Cents Cents Cents 


6 to 6! B% to 31h 2%% to 24 246 to 45 
‘ 8 % 4+ 2 


Note added.—The monthly report on Sisal on the 15th September, 1895, 
showed a more favorable tendency. The spot value was £16 to £17 per 
ton. 

(To be continued.) 


NEW YORK CUT FLOWER COMPANY. 


A¥PTER entering the wide hall of the spacious build- 
ing at 119 West Twenty-third Street, New York, the 
visitor is carried by the elevator tothe second floor and 
ushered into the commodious rooms of the New York 
Cut Flower Company. The first glimpse of the main 
salesroom, even at a quiet hour of the day, sugvests a 
jarge and multiform business; in a busy time the visi- 
tor finds himself among the langest collection of cut 
flowers on this continent. A moment is needed to col- 
lect himself after the burst of color and gale of fra- 
grance which greet him, and then he will see substan- 
tial broad white tables ranged along the sides of the 
room and set in parallel rows between them, with gen- 
erous floor spaces reserved for salesmen and buyers, 
Every day of the week this room presents an animated 
scene, for, even on Sunday, in the early morning, ex- 
ceptionally energetic Christian buyers are on hand for 
the freshest and most fashionable flowers for decorat- 
ing houses of worship. On the continuous broad 
tabling along the walls stand large boxes of roses as 
they come packed by the growers. The contents of 
others are deftly arranged in great heaps on the tables 
in front, which serve as counters. Other parts of the 
salesroom are used for carnations, violets, lilies, migno- 
nette, smilax, lily of the valley, with its poetical name 
here, as elsewhere, in the flower trade, cruelly abbre- 
viated to “ valley,” with other flowers in season. 

Passing into a middle room, which at this season is 
reserved exclusively for chrysanthemums, a new effect 
is witnessed, On side tables masses of immense flowers 
are grouped in deep mahogany-colored vases made of 
* Pibrotta,” a preparation of wood pulp with a hard- 
ened shell and glazed surface. These tumbler shaped 
vessels are eighteen inches deep and nine inches across 
at the top, but their ample size is needed for the tall, 
stout stems and the weighty flower heads they sup- 
port. 

In the middle of the room the floor is closely covered 
with open boxes, each containing twenty-five chrysan- 
themums—the long stems and their dark luxuriant 
foliage nearly filling the boxes, which are four feet or 
more long, half the blooms being at each end of the 
box. and especially choice and tender flowers sepa- 
rately wrapped in tissue paper. Recently, in a col 
lection whese quality suggested an exhibition for effeet 
and for prethiums, choice specimens of the new white 
Mayflower were, perhaps, the most sensational flowers. 
This variety and Nemesis, resembling the Daybreak 
carnation in its delicate pink color, commanced the 
highest pricesof all. Flowers of Major Bonnaffon were 
also conspicuous among the best stock, and so were 
those of Philadelphia, the favorite new seedling of 1894. 

The third room of this immense floor, which, in its 
length of two hundred feet, reaches entirely through 
to the Twenty-fourth Street front, is in a way even 
more interesting than the others. This apartment, 
which is not open to the public, is the receiving depot. 
A powerful elevator lifts the boxes after they are de- 
posited on the first floor at this end of the building, 
where they are brought by immense vans direct from 
the growers’ establishments or by express wagons from 
railroad stations. The boxes measure about five feet 
in length and six inches in depth. Many are made of 
wood, the corners protected by zine strips, and other 
metallic looking ones, two feet deep, are of heavy glazed 
papier maché, iron bound and securely strapped. The 
boxes are at once opened, the flowers examined and 
graded according to established standards, and a credit 
slip made out in the shipper’s pame, with memoranda 
of the kind of flowers, the number received, and wheth- 
er of the first, second or third grade. The flowers are 
then passed into the salesroom or stored in great re- 

‘igerators, which are ranged along one side of the re- 
ceiving room in unbroken lines and have altogether a 
capacity of nearly five thousand cubie feet. 

The New York Cut Flower Company, of which this 
is the home and business center, is an organization 
new to this industry. It is nota trust, and does not 
attempt to regulate business of its members, but it is a 
combination of some fifty commercial cultivators, who 
joined together to sell their products to wholesale buy- 
ers direct, instead of shipping, as heretofore, to com- 
mission houses. It has been estimated that the flow- 
ers sold on commission in this city in a year have a 
total value of one million dollars. If this is double 
the real sum, the fifteen per cent. charged by commis- 
sion merchants would even then amount to $75,000, 
and the combined growers thought they could get 
their flowers to the retailers for less money. At all 





events, they can now know definitely about the sales 
of their stock, and if reports come back to the effect 
that it is unsalable, for some reason, they.can investi- 





gate the matter as they could not do when the flowers 
ia plan. The company includes 


had been sold on the o 
members from this State, New Jersey, Pennsylvania, 
Connecticut, and Rhode Island. 
per cent. of the members use above twenty thousand 
square feet of glass, and some have glass houses which 
cover a hundred thousand feet. Many members are 
stockholders, aud those who are not sign certain co- 
operative contracts, in which they agree to sell all 
their flowers through the company. 

Growers who aim to get the best flowers to market 
in the best condition place their stems in water as soon 
as they are cut. They are kept in a cool, dark under- 
ground room, subcellars being used in many establish- 
ments which make a specialty of growing for market. 
Thus filled with water, they will stand up longer and 


More than ninety 


General high quality of the great masses of flowers 
seen here is remarkable, as is also their freshness. \ 
much higher grade is demanded now by retail buyers 
than a half dozen ope ago, and flowers sold on the 
streets are especially of better quality during the past 
three or four years. The choicest varieties and new- 
est sorts are offered here, and fragrant blossoms are 
always in special request: 

he first buyers come as early as seven o'clock jn 
the morning. Flowers looking dewy and fresh have 
|already been taken from the largest refrigerators 
| used for this sort of storage in the country and dis. 
played in the salesroom, and others continue to ar- 
rive. Of carnations, from 5 000 to 25,000 are handled 
| in one day, as many wore violets and lilies of the va) 
| ley, and 40,000 roses. At six o’clock in the evening 





not wilt so quickly from loss of moisture by evapora-! the receiving and selling is over, and the storing of the 
tion. This method of cooling is considered better than | 


using ice, as the flowers keep better when not sub- 
jected to violent change of temperature from a refrig- 
erator to an express car. They are usually cut when 
the temperature of the houses is not extremely high, 
morning being preferred to evening, since such flow- 
ers as roses are softer after hours of exposure to bright 
sunlight, and ripen during the night. In summer as lit- 
tle time as possible is lostin getting the flowers into mar- 
ket, while in cooler weather some are improved if kept 
twelve to twenty-four hours before being packed for 
shipment. Long shallow wooden boxes are smoothly 
lined with newspaper, above which sheets of thin oil 
paper are laid. The heads are usually placed at each 
end of the box, and in the case of very large chrysan- 
themums there are but one or two rows of blossoms, 
the stems being tied to the bottom of the box with 
raffia to hold them in place. 

Roses are carefully laid in successive rows, an equal 
number at each end, and smaller stock, as mignonette 
and lily of the valley, in one direction, in even beds of 
bloom. The boxes are carefully strapped and sent by 
express. The companies allow special net rates and 
return the empty boxes without charge. At such sta- 
tions as Madison, New Jersey, where floriculture is 
largely carried on, an extra car is provided specially 
for cut flowers. 

Upon arrival at the railroad station in New York, 
the boxes are quickly transferred to wagons and 
driven to the Twenty-fourth Street entrance of the 
Cut Flower Company, where they are lifted to the 
receiving room on an immense elevator. Here they 
are at once opened, examined by an expert, and 
graded according to established rules. ses, for 
example, are classed as fancy, extra, first, second, and 
third. American Beauty and American Belle are the 
only varieties which enter into the fancy class, a re- 
quisite being stems twenty-four inches and over. In 
the class known as extra, stems sixteen to twenty-four 
inches are specified for the same varieties, and for 
other varieties eighteen inches and over. Stems ten 
to sixteen inches long are required for first-class 
flowers of these two larger sorts, six to ten inches for 
second elass, and less than six inches for third. In 
the same classes for all other roses the conditions for 
stems are twelve to eighteen inches, seven to twelve 
inches and less than seven inches. 

From these general classifications for roses other 
than American Beauty and American Belle, there are 
special rules for particular varieties. The smaller 
growing sorts, as Niphetos, Papa Gontier, and Souve- 
nir de Wootton, for instance, have a standard for 
shorter stems than such roses as Belle Siebrecht and 
Perle des Jardins, while yet longer stems are required 
for Bride, ete. But length of stem is by no means all 
that is required. Roses to be classed in the higher 
grades must have large, well-formed buds of good 
substance, clear, bright color, and be free from 
blemish ; the stems be straight and stiff, and the 
foliage luxuriant and clean. An off-color Meteor rose, 
good in all other respects, would go into class three. 
If some specially fine flowers are received, which 
plainly rank above the regular classes, specia! prices 
are readily paid for them by dealers who are always 
ready to take choice stock. The best flowers always 
sell quickly, and there is never a surplus. Glut and 
consequent loss always occur in the lower grades. 

Prices are revised at the beginning of each week, 
and changed when necessary, but this has only oc- 
curred four times since September 1. After the grad- 
ing is done, a slip with See and quality noted 
is,placed to the credit of the shipper, and the stock is 
placed in a refrigerator kept at forty-five degrees, or 
at once exposed for sale in the large adjoining room. 
There are always standing orders from retail dealers, 
even in advance of their personal visits, for stock from 
day today. One large table is used solely for the fill- 
ing of advance orders, It is laid off in sections as- 
signed to the best regular buyers, the spaces desig- 
nated by a permanent card bearing the buyer’s name, 


freshest flowers still unsold concludes the work of the 
day. It is pleasant to record the fact that any flow- 
ers left over are presented to the hospita!s.—M. B. (., 
New York, in Garden and Forest. 
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and stone jars hold the stock until the buyer comes | 


for it. Not until after the regular store trade is sup- 
plied are sales made to the street venders. Some of 
these are Americans, not a few of them women of abil- 
ity and character. The majority are, however, Greeks, 
shrewd buyers and sellers, too, and good manipulators, 
as an observing grower declared. These Greeks are 
born werehants, many of them men of wealth. Al- 
though they have occasional sharp rivalries which 
are sufficiently bitter to suggest the possible use of 
the stiletto, they shrewdly combine to get the good 
out of any exceptional market condition. They are 


scattered all over the city and rent many spaces} 
inside the sidewalk line on busy thoroughfares, be- | 


sides stands in other public places. 

Special demands are made for notable weddings 
and for festal days, as Christtwas and Easter. Recent- 
ly one order embraced 4,000 carnations, 14,000 chry- 
santhemumsa, 10,000 roses, 400 strings of smilax, and 
as many more of asparagus ; 4,500 sprays of lily of the 
valley, 2,000 Bermuda lilies and 100 cattleyas, and half 
as many again were bought from other sources for 
use on the same oceasion. Of course, this was apart 
from the forest of palms and other decorative plants 
in pots. In preparation for supplying unusually large 
quantities at one time, the development of some flow- 
ers is retarded in the hothouses and that of others 
is hurried forward. 

The loss on unsold flowers is equitably divided pro 
rata among consignors in the class in which it occurs. 
Quality isin no small degree determined by weather, 


‘soft and mussy stock coming in after muggy days. 
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